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Aprownical Dialogues 


GENTLEMAN 
L A D Y: 


The Doctrine of the SPH ERE, 
Uſes of the GLOBEsS, 


And the Elements of ASTRONOMY and 
GEOGRAPHY arc Explain'd ; 


In a Pleaſant, _— and Familiar Way. 


_ 


— — 


With a Deſcription of the famous Infirumeiit 
called the ORRERT. 5 
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TO THE 
Lady CAIR NE. 


MAD A M, 

s che Deſign of theſe 
Dialog ues carries them 
9 > . 
naturally into the Pa- 
(2. tronage of the Fair 
jen Sex; ſo your own 
Merit, and my Duty, determine 
them to your Ladyſhip. 

To you, Madam! who are bleſt 
with all thoſe natural Graces and 
Genteel Accompliſhments, which 
juſtly command univerſal Eſteem; 
while Perſons of true Taſte and 
thorough Knowledge of Life, 
with Pleaſure ſee eyen thoſe ex- 

A 2 cCceeded 


iy The Epiſtle Dedicatory. 
ceeded by intellectual Beauties, 
and ſuch as claim Addreſſes of 
this Nature. For what can be. 
more engaging than to find at 
Lady CaikNEss Table, the 
greateſt Liberality and Elegance | 
of Entertainment, outdone by 
improving Converſation , and 
the Underſtanding more regaled 
than the Senſes? | Y 
But I know I muſt forbear ; 4 
and not offend ſuch a Modeſty as 
your's, even with Truth: How- 
ever, I can't help ſhewing that I 
am neither inſenſible of what all 
the World admires, nor ungrate- 
ful for the Obligations you have 
ſo generouſly conferr'd on, 


MAD AM, 


Tour Lad) ſhip's | 


Moſt Humble Servant, 
J. Harris. 
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THE 


HI Book was moſt of it 
{ written a good while ago: 
Ad being ſuppoſed to be 
loſt for ſome Tears, was 
lately retrieved, and reviewed by its 
Author, with the Diſintereſtedneſs 
of a Stranger. However, I liked 
it ſo well, as to reſolve upon its 
preſent Publication, with ſome few 
Emendations and Additions. Of 
which latter ſort the Deſcription of 


the famous Orrery of Mr. Rowley, 
is the moſt conſiderable. 


I wrote it in this diverting way, 
in purſuit of a Deſign, which, as 
I have made the general Buſineſs 
of my Life, ſo I can look back upon 
its Succeſs with Pleaſure, viz, The 


En- 


vi 


The PREFACE. 


engaging Perſons of Birth and 
Fortune in a warm Application to 
uſeful and real Learning: Jo in- 


duce them to detach ſome of their 


happy Leiſure from being loſt by 
Sports, Play, or worſe Awocations, 


and to dedicate it to the Improve- 
ment of their Minds. 

For I have often been aſhamed 
and ſhocked to ſee, how aukiwardly 
the jero Modeſt have look'd, in Con- 
wverſations where they could bear no 
part; and how inſolently others 
have deſpiſed what they neglected 
to underſtand. | 

But what glorious Improvements 
might one expect from Perſons of 
Fortune and Leiſure, if they would 
addict themſelves to theſe Things? 
who can bear the expence of good In- 
ſtruments forCeleſftialObſerwvations. 

For tho there can hardly be a- 
bove a Score in an Age who have 
purſued theſe Studies thoroughly; 
yet ſuch great Lengths have been 
run in ſpite of all Diſadwantages, as 

may 


The PREFACE. vii 


may eaſily convince us, cohat to have 
hoped for, if Great Men would now 
and then divert themſelves this way. 
The Reader will eaſily ſee that the 
* Converſation in theſe Dialogues is 
L feigned, and in Imitation of Thoſe 
f of the Excellent Mr. Fontenelle, 
On the Plurality of Worlds. And 
that the Digreſſions, Reflexions, 
Poetry and Turns of Wit, are intro- 
duced to render ThoſeNotions plea- 
ſong and x. en which perhaps 
without ſuch a kind of Dreſs, would 
appear too crabbed and ab ſtracted. 
However, I don't perplex my fair 
Aſtronomer with any thing but the 
true Syſtem of the World: 1 
miſlead her by no Notions of Cry(- 
talline Heavens, or Solid Orbs : 
I embarraſs her with no clumſey 
Epicycles, or imaginary and indeed 
impoſſible Vortices : But I ſhew 
her at firſt the Celeſtial World juſt 
as it is; and teach her no Hypo- 
theſes, which, like ſome other things 
taught at Places of great Name, 


muſt 
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The PREFACE. 
muſt be unlearned again, before 
we can gain True Science. 

And as I think it practicable to 
explain and teach any Science in 
this Facetious way (Facetè enim 
& commode dicere quid vetat?) 
fo perhaps I may hereafter, if God 
grant me Health, Eaſe, and Lei- 


jure, make ſome other Attempts of 


this kind. For the Lady may well 
be ſuppoſed, tho the ſight of the 
Globes firſt ſtruck her Fancy, and 
turned her De ſires this way, to have 
made Excurſions into other Parts 
of Mathemaricks, and to have 
diſcourſed with her Friend on thoſe 


Subjects. And perhaps all Thoſe 


Dialogues may not be loſt, as theſe 
had like to have been; but may, if 
theſe find a ſuitable Encouragement, 
be communicated alſo to the World. 


M:ltaque preterea tibi piſſum Commemorando, 
Argumenta, fidem dictis conradere noſtris : 
Verum animo ſatis hac Veſtigia parva ſagaci 
Sunt ; per qua poſſes cognoſcere catera tute. 


Lucret, Lib. x. 


Aſtronomical Dialogues 
BETWEEN A 


GENTLEMAN and a LADY. 


#@ 1 is now about ſeven Ycars ago, 
Z ſince I preſented the moſt cnga- 
ging Lady M.... with Mr. Fon- 
" tenelle's Book of the Plurality of 
Worlds: And I remember well what ſhe 
ſaid a few Days after, 

I have look'd over your Book, Sir, 
ſaid ſhe, as my Way is, firſt curſorily, 
and I intend to give it a very careful ſe- 
cond Reading ; but I perceive by it, you 
have cut out much more Troublc for 
your ſelf, than perhaps you imagind : 
For I find there are many things pre- 
viouſly neceſſary to the underſtanding it, 
which you muſt oblige me with cxplain- 
ing; bur, continued ſhe, a Converſation 
of that kind with me, I doubt, will be 
too dull and tedious, ſince I am not bleſs' d 
with any of thoſe ſhining Qualifications, 
with 


2 Aſtronomical Dialogues. 
with which Mr. Fontenelle hath compli- 
mented M. la Marquieſe ; I ſhould indeed, 
laid ſhe, except thoſe two, which I ſup- 


poſe, in Complaiſance to our Sex, he 

makes the Foundation of Philoſophy, vis. 

Ienorance and Inquiſitiveneſs; for thole 
I'm ſure, I have in Perfection, as you have 0 
ö f F 1 
long experienced. 0 

need not mention the Return I made, 


nor how prettily ſhe changed the Dil- 
courſe to ſomething more general, when 
ſhe found I was going to ſay juſt things of 
her ; thoſe that knew her, don't want to 
be reminded of the many Beauties, both 
of Mind and Body, which render'd Lady 
M. . . . one of the moſt agreeable Perſons of 
her Sex; which yet, were ſhe living, tho 
a juſt Debt to her Merit, I muſt not have 
{aid, for fear of offending her Modeſty, 


ALL that is neceſſary to introduce what 
follows, is, to inform you, that ſome 
Years before her Dcath, when I went to 7 
viſit that accompliſh'd Lady at her Coun- 
try Scat; I was a little ſurprized to find 
her, the next Morning after my Arrival, 
ſtudiouſly viewing a pair of large Globes, 
which ſtood in the Drawing-Room, look- 
ing into the Garden, and which I uſed to 
make my Place of Study, A 

| ore” Dy 
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Goop Morrow, ſaid I, Madam, what! 
hath Fontenelle made an Aſtronomer of 
you in good earneſt ? Are you really con- 
templating the Order and Motions of the 
Heavenly Bodies? Or are you rather 
ſeeking on the Earthly Globe, where to 
make new Conqueſts? | 

The Hiſtorians fooliſhly repreſent 
Alexander the Great, as weeping, that 
he could carry His no further than over 
all the World; but I'm ſurc, were he 
preſent now, to ſee you in that Poſture 
commanding the Globe, and giving what 
Turns you pleaſe to it : that Thought of 
your humble Servant's would appear juſt 
enough; 


Had the Pellæan Chief thy Form but view'd, | 
With far more Haſte he had the World ſubdu'd : 
Proud at thy Feet to lay the mighty Ball, 

Whoſe Eyes were form'd to triumph over all; 
And then moſt juſily had he wept to ſee, 

One World too mean an Offering for thee ! 


O! Sir, ſaid ſhe, your Servant, I 
doubt you did not reſt well laſt Night ? 
What did your Imagination carry you in- 
to the poctical Regions of Fairy-Land, 
that you awake with Verſes in your 
Mouth this Morning? But to ſpeak ſeri— 
B 2 ouſly, 


Aſtronomical Dialogues. 


ouſly, I wonder you don't biuſh to paint 
ſo much beyond the Life, and yet ſuppoſe 
the Picture to be like any one; you affect 
to imitate our great Painters, if we lit to 
them, they make us all handſome ; but 
they do it to ſhew themſelves, not us, 
and they don't care ſo much whether it 
be like or no, ſoit be but a fine Picture; 
and in this our own Vanity too often in- 
dulges them. 

But pray, added ſhe, let us lay aſide 
all thcſe Foolerics ; and be ſo good as to 
be ſcrious with me tor an Hour or two: 
I have a great mind to be let a little into 
the Knowledge of theſe Inſtruments, he 
Globes ; and to know ſomcthing of the 
firſt Principles and Rudiments of Afro- 
nomy; or elſe I find I ſhall loſe half the 
Beauties of that very entertaining Book 
Mr. Fontenelle's Plurality of Worlds, 
which you formerly obliged mc with, as 
well as perhaps be led into ſome Errors 
by it: And don't deſpiſe and neglect me . 
becauſe I am a Woman. I have heard you 
ſometimes ſay, you thought that there 
was no difference of Scxcs in Souls; 
nay, that our Parts and natural Capaci— 
ties were ofren equal, at leaſt, if not fu 
perior, to thoſe of Men. But perhaps 
there were ſome particular Reaſons for 
your ſayi ing ſo then, which now altering or 

ccaling, 


as 


[ Aſtronomical Dialognes. 5 
3 ceaſing, your judgment and Opinion may 
> haye done lo too, 


j I was going to aſſure her, that I was 
* Aftill of the ſame Sentiments, when put- 
ting on a forbidding Look, with a ſerious 
Countenance ſhe proceeded thus: 


c THESE Globes, Sir, came too late to Globes. 
'* accompany a Relation of mine to India, 

> his Ship having ſailed before they were 
IJ finiſhed, which is the Reaſon you ſee them 
here; and I have ordered them to be ſet 
out this Morning, and ſhall do ſo from 
Day to Day, tho' without obliging you 
to what Fontenelle had with the French 
Lady, an entire Week's Conference. But 
I have a great mind to lcarn, from my 
Friend, ſomething of the Nature and Uſe 
of them; for they appear to be made and 
finiſhed up with that Curioſity and Care, 
that ſure ſome very uſeful Knowledge is 
to be learnt from them; and is it not bar- 


barous in you Men to confinc it all to 
your ſelves ? 


\# MA DAM, ſaid I, you will give me a 
new Rileto value any thing that I under- 


ſtand; if I can render it acceptable to 
you. 


B 3 Wert 
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WELL then, Sir, ſaid ſhe, all Compli- 
ments apart, both to your ſelf and me, 
pray let us go to our Buſineſs, the Tea 
won't be ready this Hour, and there is 4 
little too much Dew for us to take a Walk 
in the Garden. Let me underſtand then, 
firſt the Difference between theſe two 
Globes, and why one hath the Cities, 
Countries, and Places of the Earth drawn 
on it, like a Map; and the other Circles 
and Stars, and theſe odd uncouth Figures 
of Beaſts, Birds and Fiſhes : Pray why do 


| they turn round! What doth this Braſs 


Hoop ſignify in which they hang ? For 1 
perceive that it alſo hath Numbers engrav'd 
upon it : And what doth this broad wooden 
:hing ſerve for, that hath the Days of the 
Month and other Letters, as well as Fi- 
zures, paſted 0 it? 


I am glad, ſaid I, Madam, by the 
warm manner of your Enquiry, to find 


that you arc in carneſt; and I have often 


wiſhed that the ſame Curioſity and Love 
of Knowledge would in{pire more of the 
Fair Sex, for ir would mightily enlarge 
their Empire and Power over ours, by 
cadowing them with more real and laſt- 
ing Beauties, ſuch as would | improve Wich 


Time, and fren gzthen even in Age it ſelf. 
But 


19 


Aſtronomical Dialognes. 
But as to your preſent Queſtions, Madam, 
I will give you the moit ſatisfactory Re- 
turns I can. 

And firſt, Madam, it will be neceſſary 
to acquaint you with the meaning of the 
Word Globe; and what the Properties, in 
general, of ſuch a Figure or Body, arc. 


Your Ladyſhip is to underſtand then, Glle, 


7 


that a Globe is a round Body of ſuch a dt. 


Nature, that every Part of its Surtacc or 
Out- ſide, is at an equal Diſtance from onc 
Point within it, which is called the Cen— 
ter. This Body alſo is ſometimes named 


a Sphere, with regard to Aſtronomical Here. 


Speculations; and this Science which you 
are now inquiring into, is hence called 


The Doctrine of the Sphere. 


I TarINK I underſtand you, ſaid ſhe, 
the Figure of a Globe is not flattiſh like 
that of a Cheeſe or a common Ninepin- 
Bowl; bur rather like a Boy's Marble, or 
a Bullet caſt in a Mould. 


EXACTLY right, Madam, ſaid I; and 


further you are to know, that a ſtrait 
Line ſuppoſed to be drawn thro' the 
Center of this Globe any where, from 


one oppoſite Point of the Surface to the 51% 


other, is called a Diameter, 


5 4 : 


ter. 


| 
© 


Axis. 
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I THANK you, ſaid ſhe, for that Ex- 
plication, Sir; I have often met with the 
Word, but never knew fully what Dia- 
metcr ſignified before : But now I know 
what the ingenious Mr. Butler meant, 
when ſpeaking of the Moon, he faith, 
that Sydrophit knew 


IWhat her Diameter to an Inch is, 
And prov'd (he was not made of green Cheeſe. 


And now I know what the Plummer meant 
the other Day, when he talk'd of a Pipe 
ot Lead of ſuch a Diameter; I now know 
the meaning of Diametrically oppoſite, 
Sc. But, pray, Sir, go on. 


You will next ſee eaſily, Madam, 
ſaid J, that if a Globe were at liberty, 
and any Power or Force at hand to move 
it, it would caſily turn: or roll round any 
one of its Diamcters, as this Globe doth 
round this Hire; which particular Dia- 
meter, is called therefore its Axis; as 
being the Axle-tree on which it turns. 
But tho' this be true of the Nature of a 
Globe in general, yet the Axis, as we 
call it, of the Earth and Heavens, by the 
Will of our All- wiſe Creator, is one fixed 


aud determinate Line; and about this the 
fixed 
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Aſtronomical Dialogues. 
fixed Stars are uſually ſuppoſed to revolve, 


without cver changing their Diſtance, or 
deviating from one another, or from it. 


I AM mightily pleaſed, returns ſhe, 
with the Nature of theſe Globes, becauſe 
they are unbiaſled and indifferent, as to 
this or that particular way of turning z 
and 1 fancy it to be a good Emblem of the 
Freedom of our Minds in the Statc of In- 
nocence, when they firſt came out of Na- 
ture's Hands; they were then perfectly at 
liberty to move any way, which they 
lik d beſt: and I dare ſay, that all the 
wrong Biaſſes and particular Turns that 
we find in any of them, are owing to 
the Weight or Power, as you call it, of 
our own corrupt Affections. 


You moralize excellently well, ſaid I, 


Madam, and are very juſt in your Notions 
of the Deity. 


But ſhe went on, and ſaid ; Yet I think 
we might be glad to rcceive from the firſt 
Mover and Author of all Things, ſuch a 
determinate Way of moving, as you ſay 
God hath given to the Heavens and the 
Earth; for our own whimſical Motions, 
Turnings and Shiftings, ſeem to be as un- 
accountable as they are various. 

BUT 


9 


10 


Motion f Bx pray, ſaid ſhe, let me underſtand 


the Hea- what you ſay as to the preſent Point a 
VENS, 
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little further; Do the Heavens and the 
Earth all really move round about one 
Axis, as theſe two Globes do round 
theirs? And are the Poles thus beautifully 
deſcribed by Mr. Dryden, the two Ends 
of this Axis? 


- 
"SS. 
- 
- 
= 
( 
= 
Fs Fl 
tt) 
6 
* K : 
_ 
Fs 
I 4 
. * 
4 . 


Poles. 

Two Poles turu round the Globe, one ſeen to riſe 
O'er Scythian Hills, and one in Lybian Skies ; 
The firſt ſublime in Heav'n, the laſt is whirl'd 
Below the Regions of the nether World : 
Around our Poles the ſpiry Dragon glides, 
And like a wandring Stream the Bears divides, 
The Leſs and Greater, who by Fate's Decrees 

Al hor to aive beneath the Southern Seas; 
There, as they ſay, perpetual Night is found, 
In Silexce brooding on th* unhappy Ground : 
Or when Aurora leaves our Northern Sphere, 
Spe lights the downward Heav'n, and riſes there; 


"Aud when an u ſhe breathes the living Light, 


Red Veſper Kindles there the Tapers of the Night. 
DRTD ENI Virgil, 


Snall J ever come to know what theſe 
Holes, and Dragons, and Bears, mean? 


VERY 
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VERY caſily, Madam, ſaid I, and you 
will find that the Motion of the Earth Motion 
alone round its Axis will ſufficiently ac- of the 
count for all the reſt ; ſor theſe fixed Stars Earth. 
don't in Reality move at all, but only ap- 
pear ſo to do. And you muſt know, that 
there is one Star, or a Point very near it, 
towards which this Pole, or End of the 
Earth's Axis, (which is called the North- 
Pole) doth always point : This is the Star 
here on this Celeſtial Globe, and if it be Pole Kar. 
fair, and the Sky clear, in the Evening, 
I will ſhew it you in the Heavens: Tis 
faid, by Aſtronomers, to be in the Tip 
of the Tail of the Little Bear, a Conſtel- 
lation of Stars ſo called; you ſec there 
are ſeven of theſe Stars in all, placed on 
the Globe within the Picture or Figure of 
a Bear: The Reaſon of the Figure I will 
rell you hereafter. 


PRAY, faid ſhe, good Sir, don't take 
it amiſs if I interrupt you with one Que- 
ſtion : Is this Tip of the Bear's Tail, that 
celebrated Tip of Cardan the Conjurer; 
who, as Butler ſaith, 


Firmly believ'd great States depend 


Upon the Tip of th Bears Tail's End, 
| try .. 


That 
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That as ſhe whisk'd it tow*rds the Sun, 
Strow'd mighty Empires up and down. 


THE very ſame, Madam, ſaid I. 


Go on then, ſaid ſhe. 


Tu Is Star here by the Wire, Madam, 
ſaid I, we call the Pole Star, and the Point 
near it, thro' which the Wire runs, the 
North Pole of the World. And let the 
Earth be where it will, in its Annual 
Courſe round the Sun, this North Point on 
the Earth and here placed on the Globe, will 
always be either exactly or nearly under that 
North Pole Star or Point, in the Heavens. 
But of this more when I ſhall further explain 
to you the Motions of the Earth ; and this 
Poſition of the Earth's Axis is ſo firmly fixed 
and determined by the Author of Nature, 
that from it there hath never yet been ob- 
ſerved any conſiderable Variation. 


Pray, Sir, ſaid ſhe, proceed: When 
I come to look over Fontenelle again, I 


perccive I ſhall undcritand him and you 
much better, 


Manaxm, ſaid J, the outward Figures 


of theſe two Globes you cc arc ncarly 
alike; but tho' they are hung alſo, and 
fitted 
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fitted up alike, yet they are almoſt as 
different from one another in their Na- 


tures and Properties, as are the different 
Regions that they repreſent. 


13 


This Globe which is deſigned to ſhew Terre- 
the Face of the Earth; and which there- trial 


fore is called the Terreſtrial Globe, is truly & 


and properly a Repreſentation of it, round 
or ſpherical as that ncarly is, and it hath 
the Sca and the Land, with all the Regions, 
Countries, Nations, Iflands and Cities 
drawn upon it; juſt in that Order and 
Figure, that they are, in Reality, on the 
Facc of the Earth itſelf; and it is, if care- 
fully drawn, a true Map, or Deſcription, 
of what is uſually called The World: 
Whercas all thoſe flat Maps and Charts, 
which ycu ſee drawn upon Paper, cannot 
be accurately ſo, tho' they arc exact c- 
nough for common Uſe. 


THAT Word World, ſaid ſhe, I can't get 
over without reflecting, what weak, vain, 
and ſilly Mortals we are: We too often take 
this Poor Spot of Earth to be the only World 
worth inquiring after; and ſo we can but 
acquire a little of its Dirt, we neglect all 
Care for an eternal Manſion in the Heavens. 
And further, I have no paticnce with 
Ptolemy, I think they call him, and his 
Aſtronomers, that will needs have the 


w 


2 mighty 


lobe. 
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Rotundi- 
ty * the Madam, ſaid I; and you will be fully 
Earth. convinced by them, when they occur to 
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mighty Sun, and all that infinite Orb of 
fixed Stars, to be made only for the ſake 
of this little dirty Planet, as I remember 
ſomebody calls it ; and to have. no other 
Uſe nor End, but only to dance round it, 
which yet, as I have heard, is a meer 
Point, and ſcarce viſible to an Eye placed 
in ſome of the other Planets. | 

But to go on with my Leſſon : Good 
Sir, ſaid ſhe, is the Figure of the Earth 
thus rcally round? and have you any good 
Reaſons to make you think ſo? For I 
muſt own I had not till now a Notion of 
its being round like a Ball ; I took it ra- 
ther to be round in Compaſs like a Diſh 
or Platc. | 


VERY many and ſubſtantial ones, 


your reading hercaftcr, if you proceed on 
in that way you are now going : Bur, 
however, the Sun ſhining ſo bright into 
this Room, will furniſh me no with one 
Argument to make that Notion plain to 
you. You ſee, Madam, when I hold any 
folid Body in this Light of the Sun, its 
Shadow will be ncarly. like the Shape and 


Form of that of the Body; when I hold 


this Book in the Light, its Shadow will 
be 
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be ſquare at the Sides, as the Book is; but 
Shen I hold this Orange in the ſame Light, 
the Shadow, you ſee, hath a round Edge; ; 
and therefore ſince in the Eclipſes of the 
Moon, the Shadowof the Earth, which you 
know, Madam, occaſions the Moon's being 
covered with Darkneſs, appearing always 
exactly round or circular, we juſtly con- 


clude that the Figure of the Earth is 


round or {pherical too, or elſe the Ter- 
mination or Out-Line of its Shadow could 
never be always in a Circular Form. 


I THANK you for this eaſy and natu- 
ral Explication, ſaid the Lady, which I 
think I comprehend ; and I am beholden 
to the Sun, that great Fountain of Light, 
or rather to Him that made it, for being 
now inſtrumental to diſpel the Darkneſs I 
had in my Mind before about this Affair; 
however, being no Perſian, I ſhall not 
worſhip the Sun for it. But pray, Sir, go 
on with an Explication of the other 
Globe. 
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THAT, Madam, is called the Celeſtial cæleſtial 
one, ſaid I, becauſe tis deſigned for Ns 0. 


preſentation of the Firmament, and the 
Concave Arch of the Heavens ; and indeed 
it doth well enough exhibit to us the 
fixed Stars, and the Tracks or Circles of 
the 
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the Sun and Planets apparent Motions; 
if you get a right Notion of it, as this 


vid. Fig. 1. Figure, which we call an Armillary 


Sphere, will 1 think help you to ob- 
tain: In order to which you muſt now 
imagine your Eye placed within at the 
Center of the Globe, or on the little 
Ball there in the Figure which repreſents 
the Earth; and that the Spherical Sur- 
face of it, on which you ſec the Stars 
there painted and gilded, were tranſparent 
like Glaſs; ſo that you could actually ſee 
thro' it, not only all the Circles drawn 
upon it, but alſo all the Stars above in the 
Heavens, as they really appear there in a 
bright Night. And if you imagine fur- 
ther, Madam, that trait Lines were 
drawn from every Star in the Firmament 
to your Eye ſo placed, as before, in the 
Center of this Globe, thoſe Lines would 
paſs thro' and cut the Spherical Surface of 
the Globe in proper Points to paint, or to 
place the Pictures of the Stars upon. 


I TuINk, I conceive you right, ſaid 
the Lady, ſo that if there were Holes in 
the Surface of this Globe in thoſe Places 
where theſe Stars are painted upon it, 
and that my Eye were within at the Cen- 
ter, and the Globe turn'd, ſo as to con- 
form itſelf to the preſent Poſition of the 
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Heavens above; I ſhould ſce every Star 


there thro its correſponding Hole in the 
Globe. 


You are perfectly right, Madam, faid 
I, and Pfolemy himſelf, could not have 
cxpreſled it better. And juſt in that Cen- 
tral Point (and juſt ſuch a Point as that 
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is it) do Aſtronomers of his Sect ſuppoſe Vid. Fig.. 


the Earth to be placed, as you ſee in the 
Figure, in the middle of the Sphere of 
the fixed Stars, which ſeem to revolve 
round about it, once in 24 Hours, be- 
cauſe the Earth doth turn round her own 
Axis, tho' a contrary way, in the ſame 
Time. 


OF this, replied Clarella, I have gotten 
a tolerable Notion from what you ſaid 
before, and from the French Author : 
But, pray, let us now go on with our 
Globes here; What is the meaning of 
this broad wooden Circle placed round 
each of them, and what is 27 called? 


MaDaAmM, ſaid J, it is called The Ho- 
712083 Which is a Greek Word that ſig- 
nifies a Limiter or Determiner. And 
to conceive it right, imagine your {elf 
placed, as before, on this poor little 


Earth, within that immenſe Celeſtial 
C Globe; 


ö 
| 18 Aft ronomical Dialogues. 
Globe; which you are to ſuppoſe now 
to be millions of millions of times greater 
than it really appears to be: Then you 
know, it you look round you on the 
Earth, its Surface will extend every way 
from your Eye, like a vaſt Plain; which 
will be under your Feet, and to which 
| your Body will be perpendicular or up- 
[ll right: This Plain ſtretching all round you 
160 cvery- way as far as your Eyes can ſec, in 
ig a flat open Country where no Hills inter- 
Hemi- pole : Or on the Surface of the Sea, will 
ſpheres. ſeem to divide or cut the concave Orb of 
the Stars, or the Sky, into two Parts 
(which they call Hemzſpheres) the one 
ſeemingly above this Plain, which thcre- 
fore they call the Upper, and the other 
apparcntly bclow it, which therefore they 
call the lower Hemiſphere. Such a Plain 
Horizon, as this is call'd Zhe Horizon: And if it be 
really that which any onc's particular Eye 
makes upon any occaſional View, tis call'd 
the ſenſible Horizon : But if you imagine 
this Plain, as you may eaſily do; to pals 
through the very Center of the Earth on 
the Surface of which you then ſtand, tis 
called He real or rational Horizon ; be- 
cauſe that doth really or actually divide 
the Starry Regions into two equal Hemi- 
ſphercs ; and both theſe Horizons are well 
enough repreſented by that wooden Cir- 
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cle, which you now lay your tair Hand 
upon. 


I Hops I take you right, ſaid ſhe; 
and now begin to underſtand better the 
meaning of many Expreſſions which have 
often occurr'd to me before, but with leſs 
Light. But why do you ſo cautiouſly uſe 
the Words apparently above and beloco? 


BEcaUSE, ſaid J, Madam, there is 
in reality no ſuch thing as any Difference 
between above and below : The Heavens 
are every where above or without what 
they contain ; but we, taking our Ideas of 
things from ourſel ves, do agree to call that 
above or uppermoſt which is over our 
Heads, and that below, which is beneath 
us, or down under our Fcet: And there- 
fore as we call that Concave half of the 
Region of the fixed Stars, which we ſee 
above our Horizon, the upper Hemiſphere 
ſo the other half takes the Name of the 
tower Hemiſphere. 


I AM mightily pleaſed, ſaid the Lady, 
with theſe Celeſtial Beings that are ſo per- 
fectly above all the poor Trifles of Place 
and Fration; with which we Mortals 
make ſuch a buſtle here below: EIpccial- 
iv thoſe of our Sex; as I will honeſtly 

C3 own 
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Globe; which you are to ſuppoſe no- 
to be millions of millions of times greater 
than it really appears to be: Then you 


know, if you look round you on the 
Earth, its Surface will extend every way 


c J »,£ 
= 
* þ 


from your Eye, like a vaſt Plain; Which 
will be under your Feet, and to which 
your Body will be perpendicular or up- 
right: This Plain ſtretching all round you 
cvery- way as far as your Eyes can ſec, in 


a flat open Country where no Hills inter- 
Hemi- poſe : Or on the Surface of the Sea, will 
ſpheres, ſeem to divide or cut the concave Orb of 
the Stars, or the Sky, into two Parts 
(which they call Hemiſpheres) the one 
ſeemingly above this Plain, which thcre- 
fore they call the Upper, and the other 
apparently below it, which therefore they 
call the lower Hemiſphere. Such a Plain 
Horizon. as this is call'd he Horizon: And if it be 


really that which any one's particular Eye 


makes upon any occaſional View, tis call'd 


the ſenſible Horizon : But if you imagine 


this Plain, as you may eaſily do, to pals 
tarough the very Center of the Earth on 


the Surface of which you then ſtand, tis 


called 7he real or rational Horizon ; be- 


cauſe that doth really or actually divide ' 


the Starry Regions into two equal Hemi- 
ſphercs ; and both theſe Horizons are well 
enough repreſented by that wooden Cir- 
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cle, which you now lay your fair Hand 
upon. 


I Ho PE I take you right, ſaid ſhe; 
and now begin to underſtand better the 
meaning of many Expreſſions which have 
often occurr'd to me before, but with leſs 
Light. But why do you ſo cautiouſly uſe 
the Words apparently above and.below ? 


BEC AUSE, ſaid I, Madam, there is 
in reality no ſuch thing as any Difference 
between above and below : The Heavens 
are every where above or Without what 
they contain ; but we, taking our Ideas of 
things from ourſelves, do agree to call that 
above or uppermoſt which is over our 
Heads, and that be/ow, which is beneath 
us, or down under our Fcet: And there- 
fore as we call that Concave half of the 
Region of the fixed Stars, which we ſee 
above our Horizon, the upper Hemziſphere 3 
{o the other half takes the Name of the 
tower Hemiſphere. 


I AM mightily pleaſed, ſaid the Lady, 
with theſe Celeſtial Beings that are ſo per- 
fectly above all the poor Trifles of Place 
and FSration; with which we Mortals 
make ſuch a buſtle here below : Eſpccial- 
ly thoſe of our Sex; as I will honeſtly 
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own to you, now you are my Maſter and 
Teacher; for as Butler hath juſtly obſery'd, 


Tous the Foys of Place and Birth 
Are the chief Paradiſe on Earth: 

A Privilege ſo ſacred held, 

That none will to their Mothers yield, 
But rather than not go before, 

Will forfeit Heaven at the Door. 


But let us go on. I perccive, ſaid the 
Lady, that. theſe Horizons will always 


vary as we ſhift the place of our View. 


VES, Madam, ſaid I, and ſo will the 
Hemiſpheres too that they determine. 


AND yet, ſaid ſhe, we are often ſo 
vain as to take our little narrow View or 
Horizon for the Bounds of all that is to 
be ſeen ; and judge, that what is not with- 
in our Hemiſphere, to be either nothing 
at all, or at leaſt not worth our knowing 
or enquiring after; for we are always ſo 
vain as to deſpiſe what we do not under- 


ſtand. But I interrupt you with my im- 


pertinent Reflections; pray, Sir, go on. 


IBE G you to take notice farther, ſaid 

I, Madam, that when the Sun, or any Star 
or Planet, appears at the Eaſtern Edge of 
our 
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our Horizon, we ſay it is King; and 
when it has got quite above it, we ſay it is 
Riſen, or is Up. On the contrary, it it 
appear towards the Weſtern Edge ot it, 
we ſay it is Setting; and when it is got- 
ten below it, we lay it is Set. And this 
Riſing and Setting always reſpects the Sen- 
ſible, and not the Real Horizon. 


Bur what is the meaning of theſe Cir- 
cles, demands ſhe, which I ſee drawn 
here upon the Board of the Horizon, and 
on both Globes alike ? 
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THe outermoſt of them, Madam, ſaid SeaCom- 


I, repreſents the Points of the Compaſs, 
as they are called by our Scamen ; who 
make uſe of an Inſtrument called ? Com- 
paſs, to ſteer their Ships by at Sea. 


PRAyY let me know a little more of 
that matter, ſaid ſhe, for 'tis a Thing I 
have heard much talk of. 


You have ſeen, no doubt, Madam, 
ſaid I, a Loadſtone; and know that it hath 
that wonderful Virtue, among others as 
ſtrange, that if a Needle or long Iron- 
Wire be drawn rightly over it, that Needle 
will ever after that, when at liberty, point, 
as they call it, due North and South. 
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You are now, ſaid ſhe, ſo very good, 
that I think I muſt feed your Vanity, by 
owning, that I was once much pleaſed 
with ſome Verſes of yours occaſionally 
given me; but am more ſo now, becauſe 
I underſtand them better : after you had 
talked in your uſual way of Love and Con- 
ſtancy, and I know not what; you thus, 
as I remember, concluded, 


So when the Needle hath been once drawn o'er 

The Loadftone's Poles, and felt its wondrous Power, 
"Twill &en in Abſence keep its Truth and Worth, 
And always point tow'rds its beloved North : 

Bur when it once the Magnet's Preſence gains, 
With Joy it trembles and the dear Object joins. 


MaDpaAM, ſaid I, you do me and my 
Trifles a great deal of honour ——— 


HusHn! ſaid ſhe, not a word! I won't 
now allow you one Syllable of Trifling ; 
be quict and go on with your LeCture, 


PLEASE to let me inform you then, 
Madam, ſaid I, that ſuch a Wire as this, 
ſo touch d, as they call it, or directed by 
the Power of the Magnet, or Loadſtone, 
they put into a round piece of Paſteboard, 
on which they draw a Circle; dividing 
it as this on the wooden Horizon of the 

Globe 
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Globe is, nrſt into four Quarters, for Eaſt, 


Weſt, Nortn and South, placing the Point 


: of North over that End of the Wire which 
will point that way; then they divide each 


*z Quarter into Halves; and by that mcans 


x they make in the whole 32 Diviſions, 
= which they call Points; and which are 


there and here expreſſed by the initial 
= Letters of their Names after this manner: 


* [See Fig. II.] And therefore the Uſe of 
that Circle on the Horizon of the Globes 
is to ſhew, on what Point of the Compaſs 


the Jun, or any Star or Planet apparently 


* Riſes or Sets; as I ſhall ſhew you more 
fully hereafter, 


WELL! faith ſhe, I fancy my ſelf half 
a Sailor already; but for all that I muſt 
confeſs ingenuouſly to you, that I don't 
know how to find the Points of Eaſt, Weſt, 
North and South in the Heavens, or on 
the Earth, unleſs I ſee a Church, which, 
they ſay, uſually ſtands Eaſt and Weſt. 


MAD AM, ſaid I, that is eaſily known, 
by the Noon-day, or Meridian Sun ; for 
the Sun at Twelve a-Clock being always 
full South, when you turn your Face to- 
wards it, the North will be on your Back, 
the Eaſt on your Left, and the Weſt on 
your Right-hand. 

E: 4 THAT's 
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THA x's true, ſaid ſhe ; but as obvious 


as this Obſeryation is, I never made it be- 


fore, And really the Education of ys Wo- 


men, is ſo filly and crampt, that, generally 


ſpcaking, we are never taught, nor enured 
to think of any thing out of the common 
Way, and beyond the Legend of the 
Nurſery : Nothing but our Work, a lit- 
tle Honuſwifery, and a great deal of Gaſ- 


But pray let us go on: The next Cir- 


Calendar cle I perceive is only an Almanack, with 
both our Own, and the Foreign or New 


Df. 
ons of a 
Circle, 


Stile, or way of accounting Time : But 


pray, Sir, of what Uſe is this innermoſt - 


Circle, and how is it divided? 


MADAM, ſaid I, all Circles on the 
Globes are ſuppoſcd to be diyided into 
360 equal Parts, which they call Degrees, 
and each Degree into 60 leſſer Parts, 


which they call Minutes, and ſo on, by | 
a2 Sub diviſion by 60 ſtill, as far as you 


pleaſe, This Circle is deſign'd to ſhew us 


what we call the Sun's Place for eyery A 


Day in the Lear; and therefore is divided 
actually into 12 Parts, which are diſtin- 
guiſh'd here, you ſee, by theſe Pictures 
of 12 eminent Conſtellations, or Parcels 


of Stars; and which, becauſe they do {2% | 
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or mark out a particular Place in the Hea- 


vens, where the Sun is, or appears to be, 


every Month, have been called the Twelve 

Signs of the Zodiac: And each of theſe Signs of 
Hens is divided into 30 equal Parts or De- 
grees, which makes up the whole 360, © 


HoLp alittle, Sir, ſaid the Lady, for 
I have now ſo many things to ask you, that 
I know not where to begin 


Map AM, ſaid I, all the Affair of the 
Zodiac, of the 12 Signs, and of the Sun's 
apparent yearly Motion through them, I 
will fully explain to you hereafter : And 
all you need know now is, That it is the 
Uſe of this Circle to ſhew you in what 
Degree of it, or in what Place or Part of 
any of the 12 dJzgns, in which the Sun is 
ſuppoſed to be at Noon, anſwers to each 
particular Day of the Month. As for in- 
ſtance 3 You ſee this Day, May the 2oth, 
is placed in the Calendar, juſt againſt the 
firſt Degree of (I) Gemini, and thereto 
that is the Suns Place for this Day. ; 


SINCE I muſt wait, faid ſhe, 1 will 
be patient, and be content to be taught in 
your own way; but I will never forgive 
you if you don't tell me, fuſt nou, why 360 
was only pitch d upon for the Number of 
: | Diviſions, 


Sun 


Motion. 
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Diviſions, or, as you call them, Degrees 
of your Circles; and why any other Num- 
ber would not have done as well ? 


MAD AM, ſaid I, any other greater 
Number that could have been broken into 
Parts without Fractions would have done 
better. But they had a particular Reaſon 
to pitch upon this of 360, which yet I 
beg you will excuſe me from telling you 
now, becauſe it will be much more uſe— 
fully explain'd hereafter, and ſave a err 
many Digreſſions at preſent. 


WELL! faid ſhe, Im ſure you keep 
me out of this only to mortify me, and 
to try my Patience ; but that I may not 
tire yours, I ſubmit. 


You are ſo moderate and eaſy in your 
Deſires, Madam, reply'd I, that I will 
now go out of the common Method, and 
explain all that matter to you immediate- 


The ancient Aſtronomers obſerved of 


the Sun, that beſides his apparent Motion 
round the Earth in 24 Hours, by which 
he made, as they ſuppoled, Day and 
Night; the former when he was above, 
the latter when he was below the Hori- 
zon of any place; which daily or * 

na 
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; nal Motion (by the by) they ſuppoſed to 


be always made either in this very Equi- 


nmoctial Circle, or in ſome other leſſer ones 


parallel to it, or equally diſtant from it : 
Theſe Parallel Circles alſo they ſuppoſed to 
be, in the Summer half-year on the North- 


ſide, and in the Winter on the South-ſide 


of the Equinoctial. And they took no- 
tice, Madam, that beſides this Diurnal 
Motion (which appear'd to be circular) 
the Sun had alſo in appearance a progreſ- 
ſive one, forward on in another circular 
Track in the Heavens; which, becauſe 
they found that when ever the Moon came 
into the very ſame Circle, there would be 
an Eclipſe of either Her, or of the Sun, 
they call'd the Echiptick. This is the Cir- 
cle here on the Globe, which lies oblique 


to, or askew, and cuts or croſſes this o- 


ther, which is drawn exactly in the middle 
between the Poles, and is call'd the Equz- 
noctial or Equator : This Ecliptick Circle 
alſo, becauſe they perceived that the Sun 


never deviated from it in his Annual Mo- 
tion towards either Pole North or South, 


they called the Way of the Sun: And they 
found that in the Time of our Common 
Year, he would appear to go quite round, 


or paſs ſucceſſively through all the Parts 


of this Circle. 
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Bur, ſaid the Lady, how could they 
determine that? For when the Sun was 


above the Horizon, no Stars at all could 


be ſeen, to diſtinguiſh his Place or Situa- 
tion by. 


Your Objection is juſt, ſaid J, Ma- 
dam, if you conſider the thing after the 


Sun was actually Riſen, and juſt before his 
Setting: But they took notice of thoſe 


Stars which were at or near the Edge of 
the Horizon before his Riſe, and ſuch as 
were there after his Setting; and found 


that the Sun would not continue to riſe. 


and ſet always at the ſame diſtance from 
the ſame Stars; but if, for inſtance, on 
March the 1oth, he would riſe and ſet 
near theſe Stars which you ſee here placed 
on the Globe within this Conſtellation 


called Aries, about a Month after they 


found that he would rife and ſect with thoſe 
in Taurus, which lic a 12th part of the 
whole Circle more this way, or forwards 
on, as the Numbers ſhew, to the Eaſt- 
ward: and after this manner the Sun pro- 
cceding ſtill forward every Day, they 


found that at the end of 12 Months he 
would ſeem to have gone entirely round 
in this Circle, and to riſe and ſet ſucceſs 
ſively with or under all the Fixed Stars, 


which 
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1 which are in or near this Circular Trat 
called the Ecliptic. 


Bur, pray, Sir, ſaid ſhe, what do you 
mean by under the fixed Stars > Why, 
don't the Sun move in among them, and 
along with them ? 


S 7 


No, by no means, Madam, faid I, the 
fixed Stars are probably farther, a long 
way, from the Sun, than that mighty Lu- 

= minary is from us; and the meaning of 
the Sun's Place, or his being in ſuch a g's 
Sign, is only his being for ſuch a Time Place. 
under that Star or Conſtellation, or be- 
tween that and our Eyes; ſo that if a 
Right Line were drawn from that Star to 
your Eye, it would pals thro' the Center 

of the Sun. | 


I BEGIN, ſaid the Lady, I think, to 
= comprehend this a little better than I did; 
but, pray, Sir, what is the meaning of 
the Word Zodiac, which you uſed a while Zodiac. 
ggo, when you began to talk about the 
SGrun's Motion? 
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THE ancient Aſtronomers, Madam, 
ſaid I, to diſtinguiſh theſe Conſtellations, 
or Setts of Stars, under which the Sun 
= conſtantly appeared to move in his 3 
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The firſt they called Aries, or the Ram; 
the ſecond Taurus, or the Bull, &c. and 
becauſe theſe Names were moſtly taken 
from Animals, or living Creatures, they 
called it the Zodiac; which is a Greek 
Word expreſſing ſuch a Collection. 


WELL, ſaid ſhe, as for your Greek, 1 
know nothing of the matter, but now ] 
begin to find out the Juſtneſs of thoſe 
Lines, in Hudibras; wherein he deſcribes 
Sydrophil's Surprize at the Diſcovery of 
his new Star, occaſion'd by a Lanthorn at 
the Tail of a School-Boy's Kite : 


Tit not among that mighty Scrowl, 

Of Birds, and Beaſts, and Fiſh, and Fowl, 
With which like Indian Plantations 

The Learned ſtock the Conſtellations. 


And theſe, I ſuppoſe, are the Pictures, 
continu'd ſhe, of thoſe animated Stars, or 
rather, as Butler hath it in the ſame Place, 
the Signs of Thoſe: 


Nor thoſe that drawn from Signs have been, 
The Houſes where the Planets inn. 


MicuTy well remember'd, faid I, 
Madam, you ſee at once why the Aſtro- 
nomers 
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nual Courſe, gave them particular Names: 
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nomers call them the Twelve Signs, be- 
cauſe, as I ſaid before, they /n or mark 
out the Place of the Sun in the Heavens; 
and alſo why the Aſtrologers called them 
Houſes,becaule they aſſigned them as Dwel- 
lings or Places of Abode for the Plants, 


O! ſaid ſhe, now you talk of Aſtrology, 
I muſt ask you a few Queſtions about hat 
cither now or ſome other time; for I 
long to know whether there be any 
thing in that Art or no; for I think I 


have heard you throw out ſome ſuſpicious 
Words about it. 


MADAM, faid I, if you pleaſe to go 
on with your Aſtronomy, you will ſoon 
know cnough to deſpiſe that vain and 
fooliſh Cheat, as a thing perfectly beneath 
your Enquiry into, 


VERx well, ſaid ſhe, and ſo if I will 
be an Aſtronomer, it ſeems, I muſt at once 
bid adieu to that darling Pleaſure of our 
Sex, Curiolity, and the Defire of know- 
ing our Fortunes; this is very hard, and 
you are really, Sir, a very bad Woman's 
Man ; you have philoſophized me out of 
many a fair Pleaſure already ; Cenſure, 
Satyr and Goſlipping are almoſt gone; 
and muſt dear Inquiſitiveneſs follow "au 
too 
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too? It ſhall never be, let it be never ſo 
filly ; I remember what Butler faith : 


Doubtleſs the Pleaſure is as great, 

Of being cheated, as to cheat ; 

As thoſe receive the moſt Delight 

Who leaſt perceive a Jugler's Slight ; 
And ſtill the leſs they underſtand, 

The more admire the Slight of Haud. 


But I ha'n't time to quarrel with you, 
and to diſpute it out with you now; 


pray, therefore, Sir, go on, about the 


Sun's Motion, a little farther. 


You muſt know then, Madam, ſaid I, 
that theſe venerable Star-Gazers, finding 
the Sun apparently to run thro' this Zo- 
diac, in twelve Months, or a Year's time, 
aſligned one part of the Circle to a Day's 
Motion : and becauſe there are but a few 
more than 360 Days in a Year, they ſup- 
poſed this Circle of the Sun's Annual Mo- 
tion, to be divided into 360 equal Parts, 
which they called Degrees, as I told you 
before; and hence all Circles on the 
Globes came to be divided after the ſame 
manner. | 


I thank you, Sir, ſaid ſhe, now this 
Matter begins to clear up to me; have 
1 Jou 
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you any thing more to teach me about 

= this Circle? 

3 l ONLy the Explanation of a few Terms, 
or Words, which you will find uſed about 


it, ſaid I, Madam: For you muſt know, 
that the Aſtronomers call the Diſtance of 
the Suns Place at any time of the Year, 


from the Beginning of Aries here, which 

you ſee is placed at the Eaſtern Point, 
where this Circle of the Eclprick, and 
that of the Equinoctial croſs one another, 
they call that Diſtance, I ſay, his Longi- Sun's 
tude; and tho' the Sun himſelf apparent- Longi- 
4 ly moves always in one Circle, exactly tude. 
„in the middle of the Zodiac, that is in 
the Ecliptic, yet the Moon, and the other 
Planets, do not, but ſometimes are 5 or 6 
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Degrees to the North, and at others, as 
far to the South of this Circle; and this 
Deviation or Diſtance they call their La- Planets 
titude; and you ſhall be ſhewn hereafter Latitude. 
' "XZ how to mealure it; and the ſame Word is 

| > uſed alſo, with reference to thole fixed 
Stars which are not in the Ecliptic, but 


« are diſtant from it, any way, towards ei- 

ther of its Poles; for the Diſtance of a fix- 
= cd Star from the Ecliptic, is allo called its 
= Latitnde. 
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Equator. Earth, is here called the Equator, and 
by the Sailors the Line; all Places which 
lie under it, or which have the Equinoc- * 
tial in the Heavens, paſling over theit 
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Bur, pray, 


ing haraſſed by a Storm, in ſuch a F 
titude; but I muſt own I never knew 
the meaning of it: Am I Aſtronomer e- 
nough to be taught that now ? 


Yes, Madam, ſaid I, and you will 


very eaſily comprehend it: Pleaſe to turn 


Sir, ſaid ſhe, is not the 
Word Latitude uſed alſo with Reference : 
to the Terreſtrial Globe? Surely 1 have 
heard my Brother ſpeak of Peking in 
Chinas lying in ſuch a Latitude; of the 
Latitude of London, and of his Ship be- 
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your Eyes to this Terreſtrial Globe; 
this Circle which lies exactly in the 
middle, between the two Poles of the 


Heads, are ſaid to have no Latitude; but 
all other Places that lic at any Diſtance 
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from it, either North or South, are ac- | 
Latitude cordingly ſaid to have North or South | 
Places. Latitude: And its Quantity is known by 


turning the Globe about till the Place 
come to this Brazen Circle in which the 


Globe. hangs, and there the Place will 
ſhew its own Latitude, in Degrees upon 
that Circle : : Thus, you ſce, Madam, 

when 
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when 1 bring London to this Braſs Circle, 


5 it appears to lie on the North Side of the 
= Equator, in 51+ Degrees diſtant from 


1 it. 


M1cHnryY well, 


is, which I have heard the Sailors make 


ſuch a Fuſs about; and I have rcad of 

7 ſtrange Ceremonies and Duckings, which 
they make young Navigators undergo, at 
the firſt time of their croſſing the Equa- 


tor: | perceive now, allo, the true mean- 


: of ſeveral Allegorical Expreſſions, 
= which, no doubt, are taken from, hence, 


ſuch as being a Latitudinarian in N orions, 


cc. But pray, Sir, let us go on; now 
| you mention that Braſs Hoop, in which 
the Globes hang and turn round, pray 
let me know its Name and Ulc? 


to pals thro' the Zenith and Nadir of any 
; : eee Place, thro' the North and South 
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Points of its Horizon, and thro' the Poles 


of the World. 


IS kx, ſaid ſhe, the latter part of what 
ou ſay; but pray, what do you mean 
D 2 by 


7 Sir, ſaid ſhe, I now 
Z conceive what paſſing or croſſing the Line 


a greater an, 
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= THAT Brazen Circle, Madam, ſaid I, Meridi- 
is called the Meridian; and tis a 
Circle of the Sphere, which is ſuppoſed 
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by the Terms Zenith and Nadir, the for- 


mer of which Words I have often met 


with in Books, but never knew the mean- 
ing of it. 
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'Tis an Arabic Word, ſaid I, Madam, 
and ſignifies that Point in the Heavens that 
is directly over your Head, as Nadir doth © 
the oppoſite one in the lower Hemiſphere, * 
that is under your Feet, at the oppoſite End 


of a Diameter of the Earth: And this Bra 


zen Circle is called the Meridian, becauſe, 
whenever the Sun comes to the Meridian o 
any place on the Earth, in his daily Courle, 


tis then, what the Latino called Meridies, 
i. e. Mid-day, or exactly Noon there. 


O! Sir, ſaid ſhe, this Aſtronomy i) 
mighty inſtructive; I now underſtand the 
juſt meaning of ſuch Expreſſions, as theſe, 


There Vice did in its Zenith reign, 
Our bright Meridian Sun decline, &c. 


But pray let me know the Uſe of this. 


Circle here on the Globes. 


I ſhew'd you juſt now, ſaid I, Madam, 
That on the Terreſtrial Globe it ſhewed 
the Latitude of all Places, which, by 
being brought ſucceſſively to it, as the 

Globe 
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1ex ceive it for their own Meridian, for tis all 
one as if a different Meridian had been 
actually drawn on the Globe thro' every 


Place. 
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Globe turns round its Axis, do each re— 


No doubt on't, ſaid ſhe, for tis the 


= ſame thing, as to meeting, whether the 
Mountain walks to Mahomet, or he ſtalk 
to the Mountain: But methinks this 
* Earthly Meridian is either very lazy, or 


elſe takes great State upon him, that all 
Places muſt come to him, while he ſtands 


5 and ſtruts here, and won't ſtir the leaſt 


Step . towards them. Have you any 


thing more to tell me about this Man of 
* Braſs; Spencer did wiſely to make his 


Man Talus of Iron, that was to be Arthe- 


: * ga Its Page, and to bear ſo buſy and active 


a Part in his Story. 


 Mapan, ſaid I, this Braſs Meridian 
ſerves alſo, by its moving thus, round, 


37 


North or South, in this perpendicular Si- Height of 
tuation to the Horizon, to elevate or raiſethe Pole. 


the Pole of any Place as much above its 
Horizon in Degrees, as is the Latitude of 
that Place, or its Diſtance from the Equa- 
tor; and then that particular Place will be 
brought to lie in the Zenith, or upper- 
moſt Point of the Globe. | 
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PRAY explain this by an Inſtance, ſaid 
ſhe. | * 
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I SHEWED you juſt now, ſaid I, that 
the Latitude of London is found by the 
Help of this Meridian to be 514; raiſe 
therefore the North Pole ſo, that the Nor- 
thern Edge of the Hotizen cut 5 1 30' 
of this Braſs Meridian, reckoning from 
the Pole, and then London will be in "ths 
Zenith Point of the Globe. | 


1 SEE it is, ſaid the Lady, ad I believe 
I fec alſo the Reaſon why it muſt be ſo; 
for it is juſt as far (vi. 90% from the 
Equator to the Pole, as from the Zenith 
to the Horizon; ſo that taking away the 
middle Part, which is common to both, 
the Latitude of any Place, and the Heig he 
of the Pole aboye its Horizon are all one 
in Quantity; and ſo 1 ſuppoſe tis called 
the Height of the Pole, becauſe the Pole 
Star, which is near the Polar Point (as I 
think you told me) will appear, in the 
Night, juſt ſo high above the Horizon of 
any Place, as is that Place's Latitude. 


 ExCELLENTLY explain'd, Madam, 
ſaid I, and yet I fancy you want to be told 
further, that the Height, or Altitude F 
foe 
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the Pole Star, as well as all other Altitudes 
of the Sun or Stars, is taken by an Inſtru- 
ment, which hath a circular Edge like this 
graduated Meridian, divided on Purpoſe 
into Degrees, Minutes, &c. with Sights 
fitted to it, to look up at the Object. 


1 Was juſt going to ask you about 
that, ſaid ſhe; for I remember to have 
often ſeen you peering up at the Stars, or 
catching the Sun- Beams with juſt ſuch a 
kind of thing as you deſcribe : But, pray, 
what Uſe is this Meridian of, on the Ce- 
leſtial Globe ? | 


_ TrtRE, Madam, faid I, it ſhews the 
Declination of the Sun or Stars, by bring- 
itig the Sun's or Stats Place in the Ecliptic 
on the Globe to it, as we did the Places 
on the Earth upon the other Globe, to find 
their Latitudes. | 
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Dechnation! faid ſhe, there's a new Sum. De- 


Mord for me to learn! which, I ſuppoſe, clination. 


the Aſtronomers have coined, ro avoid 


that of Latitude; which, when it relates 


ro the Stars or Planets, I think you told 
me regards the Ecliptic only: Well! 1 
doubt my Head will never retain the Me- 
mory of all theſe Cramp Terms. 
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Circles? | 
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Yes, Madam, aid I, very eaſily, when 
you ſo perfectly underſtand their mean- 


ing, for we only forget what we underſtand 
but by Halves; things thoroughly known 


come part ot our Naturc, as it were; 


and People can alſo generally remember 


what they have a mind to. But, how- 


ever, if you pleaſe to look over Dr. Har- 


rig little Book of the Globes, you may 
have your Memory refreſhd at any 
time very bricfly, and yet plainly and 
fully. R 


I THANK you, Sir, ſaid ſhe, for that 


Information; I ſhall, I hope, be able to 


underſtand a little of Books of this Kind, 
by Degrees: But, pray, have you any 


thing more to ſhew me, relating to theſe 


Mapa, ſaid I, 'twill be proper for 
you to know, that as our Aſtronomers 


Greater make ſix greater, ſo they make alſo four 
and leſſerleſſer Circles of the Sphere; two of which 


Grcles 
of the 


they call the Tropicks, and the other two 


the Polar Circles. The meaning of the 


Fbere. Word T ropicks is, returns back again; for 


indced ncither the Sun ſcemingly, nor the 


Earth ccally, goes any further in Its Annual 
Courſe, to the Northward or Southward 
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of the Equinoctial than 23 Degrees and 
but after it hath gone ſo far, returns — 
toward it: And becauſe the Points in the 
Heavens, where theſe Returns are made, 
are under the Beginning of the Signs S 


Cancer and vw Capricorn; they ſuppoſe 
two Circles to be there drawn in the Hea- 
vens and on the Earth, parallel to the 
Equator ; and the moſt Northern of theſe, 
and which therefore is our Summer Tro- 
pick, is called the Tropick of Cancer, and 
the Winter, or Southern one, that of Ca- 
pricorn; becauſe they always fall at the 
Beginning of thoſe Signs. 


I LiKE our Earth mightily, ſaid ſhe, 
for her Steadineſs in her * and for 
her not going too far North or South to- 
wards the Poles: I love moderate Wea- 
ther, and would have it be in neither of 


the Extreams of Heat nor Cold : But, Sir, 


this matter now begins to clear up to me 
apace; When the Sun is in the Northern 
Tropick, I ſee our Days are at the longeſt, 
and all of them longer than our Nights, 
during the time of his whole Stay on the 
North- ſide of the Equinoctial: Whereas 
the very Reverſe, I ſee, muſt come to 


. paſs, while the Sun is on the Southern 
Side of the Line. But, pray, of what 


Uk 


At 


Polar 


Circles 
and Tro-Tyopicks, and juſt as far from the Poles al 


Picks. 


Zones. 


Torrid. 


reſtrial Globe into the five Parts, which 
the Ancients called Zones, and which they 


fas the Word Zone ſignifies) c—— 1 
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Uſe are the Polar Circles ? for 1 ſee they 
are drawn on both Globes, as well as the 


the T copicks are from the Equinoctial. 
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Or no very neceſſary Uſe, Madam, cal 
I, but only to help to > diſtinguiſh the Tet: 3 


fancied to be like ſo many Girdles or Beli 


2 


the Earth. _ 
O 8 ſaid ſhe, let me dare bo A 
true Knowledge about theſe Zones, for [| 1 
have heard and read a good deal of them, il 
without being a Jot the wiſer.. 


THE great Space on the Earth, faid |, 
Madam, which lies between the two Tro- il 
picks, having the Equator paſſing thro 
rhe middle of it, the Ancicnts called the 1 
Torrid, the Fiery or Roaſted Zone; for i 
they fancied the Sun, keeping always 
over it, had ſuch a Power here, as to have 
burnt all things up; and becaufe they had 
no Knowledge of it, concluded it not in- 
habitable; whereas tis now known to be 
very comfortably ſo : Tho, no doubt, warm 
enough to thoſe Inhabitants of it to whom 


the 
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ey he Sun is ſucceſſively vertical, or directly 
de Per their Heads, as you caſily ſee by the 
lobe he will be. 


i ves, yes, faid the, 1 underſtand that 
U ery well; but I can't help refleQing 
t upon the Arrogance, as well as Ignorance, 
f the Ancients, in ſuppoſing their Know- 
eqge to be the Bounds of all things; and 
lad 1 am that we know ſomething which 
hey did not; for I have heard them fo 
nuch cried up, now and then, by Authors, 
$ bat I could almoſt wiſh myſelf ro have 
ived among them; but I will, at laſt take 
omfort, and thank God that I am a Mo- 
dern, and alive now.—But pray go on 


About your Zones. 


— — > 


TR ESE two Spaces of the Earth, ſaid 
„Madam, which lie between the Tro- 

picks and the Polar Circles, each Way 
North and South, the old Geographers 

called the Temperate Zones; and as the ſe rwmyerare. 
Oriental Sages, and the Learned 

Greeks and Romans, lived (as you ae” = the 
(a) ſee here) in oxe of them, ſo ſhewed her the chief 


they did allow the other to be ha- ces of the Grecian 
= * th and Roman Empires. 
bitable alſo. 8 85 


= THAT was pretty good-natur'd, ſaid 
W ſhe, for I ſuppole they- never ſaw the 
; South- 


f.e 


Frigid. 


Zones. 


Thought of it, Madam, ſaid I; let me 
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Southern T emperate Zone, any more chan 
the Torrid one. 5 


* 


| 
3 
Nor that we can find by Hiſtory, . 
ſaid I, Madam: But to proceed; Thel 
ſmall Spaces of the Earth, between the 
Polar Circles and the Poles, they called the ! 
Frigid Zones, and did pretty juſtly ſup- 4 
pole them not to be habitable, upon the 
account of their Coldneſs; for tho'. We 
have ſince diſcovered, that 'tis poſſible to 4 
ſubſiſt, and ſeveral of our Ships do yearly 
go within the Northern Frozen Zone, yet L 
Ican' t recommend it to you as a Place much 


worth youe Enquiry . 


O! don't ſpeak any more about them, 
ſaid ſhe, you make me ſhiver all over | 
with the Thought of them, and my Blood | 
is juſt going to curdle in my Veins; no 
Lapland or Spitsburghen ; no Whale | 
Fiſhing Voyages for me. 2 
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You ſeem to be really 2-cold with the 


warm you a little with this Deſcription 
of theſe Zones given by Mr. Dryden. 


From V1ixGiLt and Qv 1D. | 
Five Girdles bind the Sies: The Torrid Zone 
Glows with the paſſing, and repaſſiug Sun; 
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Far on the Right, and Left the Extreams of Heaven, 

To Froſts, and Snows, and bitter Blaſts are gi ven; 
| J Betwixt the midſt, and theſe the Gods aſfign'd 
"Two Habitable Seats for Human Rind; 
And croſs their Limits cut a ſloping Way, 
mich the twelve Signs in beauteous Order ſway : 
Fre? five Zones the Ætherial Regions bind, 
Noe correſpondent are to Earth ai; 
The Sur with Rays direttly darting down, 
Fires all beneath, and frys the middle Zone 
The two beneath the diſtant Poles, complain 
Of.endleſs Winters and perpetual Rain : 


—= Betwixt the Extreams two happier Climates holl 8 
The Temper that partakes of Hot, and Cold. 


= WELL, ſaid ſhe, theſe Verſes have a 
little recovered my Spirits, as well as re- 
freſhed my Memory, and will, I find, fix 

| in the latter, the obliging Pains you have 

taken to inſtruct me: But pardon me, 

Good Sir, if I ſtop you a Minute: Mr. 
Dryden here mentions the Word Climates; Climates. 
Pray what are they ? 


MapaM, ſaid I, you will find a deal 
of uſeleſs Stuff in ſome Introductions to 
Geography, -&c. about theſe Climates; 
* all that is neceſſary to know of them, 
, that the Ancicnts ſuppoſing two Circles 

to be ſo drawn parallel to the Equator, on Parallels. 
the Terxeſtrial Globe, or at that Diſtance 
3 one 
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one from another, that to ſuch as inhabie® 4 
the leer, the longeſt Day, would be 2 


Quarter of an Hour longer, than it is o 5 
thoſe who dwell in the larger: Then the 
Space on the Globe, between theſe two. 4 
they called a Parallel, and the Double of 
ſuch a Space a Climate ; you will caſily\ 
ſee therefore, that theſe Climates muſt 43 
leſſen as you go cach way from the Equz- i 
tor to the Poles, and muſt be 24 in 1 bl 
Number. ; 


WELL! faid ſhe, I ſhall not trouble my 
Head about reckoning theſe Clamates ; 
but I think I underſtand what is meant by L 2 
ſuch a Place lying in ſuch a Climate, as 
well as what the Navigators mean by 
failing in ſuch a Parallel, and that will be 
enough for me at preſent but I will tire 
you no longer now, III get the Book you 
adviſe me to, which I believe I have above 
among my Brother's things; and after | 
have conned my Leſſon well over, you 
muſt expect that I ſhall ask you abundance 
of Queſtions more. 
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WiIruiN a ſhort Time after this, the 
Ingenious and Inquiſi tive Lady got her 
Globes ſet out again, and began with me 
thus: 
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1 have been looking over the little Book 

vou recommended to me, Sir, ſaid ſhe, 
wich I think is very plain and conciſe, 
and I fancy 1 am now got to be ſuch a 
Proficient, as that I am qualified to go thro' 
the Problems, as the Book calls them, problems. 
tho what that Word ſignifies 1 don't un- 
derſtand. 


XX THrar Greek Word, Madam, ſaid I, 
W ſignifies ſomething to be done or prattiſed, 
and I queſtion not but you have ſo well 
=X conſidered this Affair, as to be able to 
work or perform any of theſe Problems 
upon the Globes yourſelf. 


1 don't know that, ſaid ſhe, but I'm 

= rcſolv'd to try, and with a little of your 

Help, perhaps, I may get thro them: 

Come, pray, let's begin; and, frſt, ſhew 

me how to recti each Globe, as he calls Refif5- 

it, and what I ſhall learn by that. ing the 

= | | Globe. 
Reftifying the Globes, Madam, ſaid 1, 

is reducing them to ſuch a Poſition, as that 

they ſhall truly repreſent the Situation of 

the Circles of the Sphere of the fixed Stars, 

and Planets ; and of the Poſition of the 

WF Earth itſclf at any Time aſſigned. 


3 VERY 


l 
17 « 
R 
i 11897 
l : 
"WW | 
* 11 


— —_— re” v! ˙ eo oo rw” —F£=7 — » or 
— — —— — - * 
— 


Aftronomical Dialagues. 


VER well, ſaid the Lady, let us then 


take his Time of the Yeat ; ſuppoſe Mo i 
10, 1719; How muſt we begin! 


MaDpamM, ſaid I, for common Use, 
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look firſt for the Sun's Place, againſt the | 
Day of the Month, in the Calendar, on 3 
the wooden Horizon (tho if you would ; 


proceed to greater Exactneſs, you muſt Z 


find the Suns Place in ſome god Table, 4A \ 
ſuch as thoſe which Dr. Barris hath given 
in the ſecond Volume of his Lexicon, 
or ſuch as Parker's Almanack, which I have 
here in my Pocket, gives you every Year, i 
or elſe you muſt determine it by Calcu- | 
lation, &c.) and then finding that Place, 
or what Degree of any Sign of the Zo. 
dia the Sun appears to be in that Day at | 
Noon, which you will find to be then in 
the firſt Degree of Gemznz, look it out on 
the Ecliptic on the Globe, and there make, 
either with a Pencil or with Ink, a Mark to 


repreſcnt the Sun for that Day. 


BU r, faid ſhe, won't that ſpoil the 
Globe: 


No, Madam, ſaid I, that being var- 
niſh'd, the Ink will eaſily come out again, 


if you rub it with your Handkerchict 2 
little 
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Aſtronomical Dialogues. 
Wlittle wetted; as ſoon as this is done, you 
| may alſo, if you pleaſe, by the Help of 
Parker's or ſome ſuch Ephemeris or Aſtro- 
Jp omical Diary, place all the Planets on 
Pour Globe, after the ſame manner, al- 
| Lower for their Latitude, either North or 
. : Pouth of the Ecliptic. 

| Thus the Moon being then in 24 33. 
f Cancer S, and having about 4* 41 of 
= duth-Latitude, take, with a Pair of 
4 ompaſſes, thoſe Degrees and Minutes of 
Latitude from the Meridian, or any great 
ircle, and placing one Foot in 24 337 
f S, turn the other directly towards the 
4$ Equinoctial, and there make this Mark 
1 Wo repreſent the Moon. 

: After the ſame Method you may 
Place b Saturn in 8* 42' of Virgo N, 
4 Ind u Jupiter in 26* 35' of Leo &: 
4 Then make alſo this Mark & for Mars 
Jn 16? 32' of Aquarius =: And this 
Character 2 for Venus in 28% 18' of Ge- 
iini T : Laſtly, placing Mercury % in 
J I 1* 4 of the ſame Sign, you will have 
KT lows your Globe with the Characters 
: I of the Seven Planets, all appearing in 
heir proper Place as they arc in the 
eavens. 


Tris is mighty Entertaining, ſaid ſhe ; 
here take this Pencil qutekiy, and let me 
E {ec 
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ſee you juſt now place all your Planet, E 
upon the Globe according as they ought 
to be done, that I may learn how to range 
them another Time : Forl fancy their very 
Characters or Figures ſo much, that I could 
almoſt wiſh our Patches were cut into ſuch 
pretty Forms; but that I fear 'twill revive | 
the fooliſh Notions of Aſtrology again, 5 
which you have taught me to deſpiſe. Bu 
pray, continued ſhe, how do you know L 
the Planets from the fixed Stars when youll 
tee them in the Sky? 3 


Saturn, Jupiter, Mars, and Venus: And 
Mercury is ſo near the Sun, as to be ve 
rarely ſeen at all. | 


PRETTY eaſily, ſaid I, Madam, 28 to. 3 
1 


Thar puts me in mind, ſaid ſhe, 1 
what Sir Richard ne. ſaith of hin : 
in his Poem call'd Creation, in theſe Lines: 


Mercury, neareſt to the Central Sun, 

Doch in his oval Orbit circling run; 

But rarely is the Object of our Sebe, 

In Solar Glory ſunk, and more prevailing Lab. 


Ww E LL remember'd, Madam, ſaid 10 
But to our preſent Point, the Knowledge li 
theſe Planets from the fixed Stars: The 
former, you muſt know, don't twink/e | 3 | 

T 3 


5 
* 
1 
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the fixed Stars do; beſides they are al- 
ways and all of them in br near this Line 
here called the Ecliptic: Which you may 
i learn to trace out in the Heavens, by 
kaheſe Conſtellations which compoſc the 
ET welve Signs 5 and if you ſhould, at laſt, 
doubt about the Planets, if you ſce them 
change as they will do, in ſome Time, 
their Diſtance from any fixed Star that 
5 know; you may caſily diſtinguiſh 
them to be Erraticks or Planets. 


: 1 a ſaid ſhe, you reckon'd ſeven 
Z lanets juſt now; ſure I have read {ome- 
Where, that there ark more. 


I In that Aceoumt above, ſaid I, Ma- 
3 em, I followed only the vulgar way 
3 bf Computation, for in Reality the Sun 
= no Planet or Wanderer, but a fixed 


51 


4 Star placed in the Center of our Syſtem, Number 


Found him, as a Center, Mercury, Venus, 
Mare, the Earth, Jupiter, and Saturn, 
1 No revolve, and are now called Primary 
lanets; becauſe they revolve round the 
Pon, as their Center: While the others 
oe call Secondary Ones or Satellites, i. e. 
ards or Attendants, becauſe they re- 
ſolve round ſome one of the Primary Pla- 
E 2 nets, 


Y 
2 


"if 
Y 
be. 
1 


and in all Probability like the reſt of of Pla- 
thoſe that we ſee in the Heavens. And ets. 


Aſtronomical Dialogues. 7 
nets, as their Center, and together with it q f 
move alſo round the Sun. 9 
Thus the Moon is a Secondary Planet, 
whole Center of Mot ion is our Earth, on © 4 
which ſhe conſtantly attends, and her Circle 
round us ſhe performs in about a Month: 
Time, while at the ſame time, ſhe re. Þ 
volves together with the Earth round the 
Sun in its Annual Courſe. Jupiter ba 
four ſuch Moons or Satellites z; and &. 1 
turn five, revolving round him: But it 
doth not yet appear that Venus or Mar F 
have any Satellites at all. 3 1 


As for Mars, ſaid the Lady, I ſhant 
trouble my Head about him; tho' on: 
would think, the God of War, or Cap 
tain-General of Heaven, might command 
a few Guards or Followers: But I wil 
never forgive the Aſtronomers, nor be. 
lieve at all in Teleſcopes, if they dont 
find out that Venus hath ſome Attendant: 
that is ſuch an Affront to our Sex, as we 
muſt never paſs by. But to be ſerious 
I ſuppoſe, Mercury and Venus being ſo 
near the Sun, have no occaſion to be 
lighted in the Night by Moons, as the 
more remote Planets have; tho why out 
Earth ſhould have one, and yet Mars 
none, is not, methinks, ſo * to be ac- 

counted Bl 
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counted for. But we have made a long 


W Excurſion from our Globes; pray let's re- 
turn to them: And let me ſee what I ſhall 
ve the better for knowing how to recti 
the Globes, and to patch on the Planets, 
Jas you juſt now have ſhewed me the way 
of. 


33 


Map Ax, faid 1, bring the Sun's Hour- 


Index of the Hour-Circle (placed here as 
vou ſee upon the Braſs Meridian about 
the Pole) to Twelve at Noon; and then 
your Globe will be fitted to ſhew you 
the State of the Heavens. As it now ſtands, 
the Mark for the Sun repreſents his being 

on the Meridian, as he is every Day at 
Noon; and there it will ſhew the Sun's 
Meridian Altitude above the South Part 
of the Horizon to be 58 Degr. 42 Min. 
Then if you will bring that Mark to the 
Eaſtern Edge of the Wooden Horizon, 
pou will ſee there what Point of the 
== Compaſs the Sun riſes upon, and your In- 
dex will ſhew you the Time of it; and if 
vou bring the Sun's Place to the Weſtern 
Edge, you will find how far from the true 
Weſt Point the Sun ſets, and what a-clock 
it is when he goes down, as we call it: 
Thus, May 10, the Sun riſes about { of 


E 3 an 


Place, for May 10, to the graduated Side Circle 


of the Meridian, and then turn or ſet the _ In. 
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an Hour before 5 a Clocks and 1 of m 
Hour after 7. 
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WELL, faid ſhe, I fancy I ſhall be able 
to make an Almanack | in a little Tame, . 1 


TAT you may ſoon do, this was. 
ſaid I, Madam, and much better than 
molt of thoſe who publiſh them: 0 : 
if you have a mind to know the Stars 
and Plancts, how they will appear, and 
arc ſituated at any particular Time, ſuppoſe il 
to-night at Eleven a-Clock ; you need only 
turn the Globe about till your ee, 
points to Eleven at Night; and then putting 
a little Picce of Paper under the Braſs Me. 
ridian, to ſtay the Globe in that Poſition, 
pleaſe to turn the Frame, and Globe and 
all, about, till the North - Pole here point up 
towards the Pole- Stari in the Heavens; and 2 


ſhewed you: for, by comparing the Pic. I 
tures and Marks of the Stars and Planer 
with the real ones, at that Time in the 
Heavens, you will find them exactly to I 
anſwer to one another; and z#heſe on the I 
Globe will make z/hoſe eaſily and d ſufficicotl/ i 
known to you. 


S1R, ſaid ſhe, after abundance «| 
Thanks, I muſt beg you to break of WW 
| here: | 3 
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here; we muſt defer this till Night : 


Wien with the Stars we'll be familiar, 
As &er was Almanack Well-willer. 


And in the mean time, I'll con my Leſſon 

1 1 in the Book, that my Ignorance may not 

| eive you too much Trouble, The Tea 
Vaits us; will you pleaſe to move, Sir ? 


Tux Evening of this Day proved one 
of the fineſt I ever ſaw, and the Night 
ane; it was ſo very "clear and bright, 
chat the Moon being then not above our 
Horizon, there appeared many more Stars 
— than uſual. As we were walking to a 

WS ummer-Houſe, placed on a Mount in 
=Sthe Garden, where the Lady had order'd 
"= the Celeſtial Globe to be ſet out, ſeveral 
8 Deſcriptions of ſuch a Night oc- 
aurred to our Thoughts, and were recited. 

r he Lady cloſed all with that famous one 
of Mr. Dryden, 


BY 
"= 
VB 


a 
10 
1 
4 
CE 3 5 
of Y All things are buſbt, as Nature s ſelf lay dead, 
ci The Mountains ſeem to nod their drowzy Head, 
1 | | The little Birds in Dreams their Songs repeat, 
And ſleeping Flowers beneath the Night-dew ſweat: 


1 Even Luſt and Envy lieh 


"= 


1 
4 . was going to ſay But Love denies, &c. 
3 I E 4+ when 


Charles- ſee theſe 7 large Stars here, that are pan 
wain. Within the Figure of the greater Beat, 


Aſtronomical Dialogues. 


when ſhe interrupted me, and ſaid, I 
have nothing of Love mention'd nor talk'd Þ 
of to- night; the Opportunity is too ſo . 
lemn, and I'm afraid I ſhall grow in car, q 
neſt and ſerious about it: We will both BP 
make our Court now only to Cn, and 


r 


= 


ſee 3 I have rectified the Globe as 1 ; 
ſhould be, and ſet it right to repreſent the 
preſent Time, which is juſt half an Hou 
paſt Ten, 1 


MAD AM, ſaid I, you have done it wid 
Accuracy: And I ſee you have mende 
the haſty clumſey Figures, that I hall 
made, of the Planets, and have Placed} A 
very bcautiful ones, of your own, in theith 2 
Room. 4 
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Bur, ſaid ſhe, I don't know how 00 
place the Globe due North and South, ail 
my Book directs, unleſs there were alin 
Compals here, placed on the Frame, 


1 K. ee” 1 ads morn 8 3 
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MADA M, ſaid I, there uſually is al 
a Compaſs made on purpoſe to be pcs 
on the Globe; but I can ſhew you how to 
ſet the Globe right enough without it; 70 
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4 n the Tail, and 4 in his Body: Theſe 
our Engliſh 'Country-People call Charles- 
| in, and fancy the four to be the 4 
WW hecls of the Waggon, -while, forſooth, 
the three are to repreſent the 3 Horlſes 
Lb draw it. But as to the preſent Con- 
cern, pleaſe to take notice, that as this 


0 Conſtellation, in our Horizon, never ſets, 


1 
* 


al 


nd 
. Y 


0 24 Hours ; ſo theſe two Stars of the 7, 
3 that are nearcſt to the Pole Star, or the 
two hinder Wheels of the Wain, do al- 
Z ways point up pretty nearly to the Pole 
Star; and are therefore ſometimes called 
mne Pointers ; and conſequently, if you 
carry your Eye on in a Right Line from 
them, they will direct you to the Pole 
Star, which you ſee is here, on the Globe, 


t hs Great Bear or C harles- Wain. 


1 SEE them on the Globe, ſaid ſhe, 
let us now look out of the Window and 


the One - Eaſt, Weſt, North, and 
Sp 
” W 


but ſeems to revolve round the Pole in 


obſerve them in the Heaven; O! I ſee 
them yonder very plain, ſaid ſhe, and 
no 1 ſhall know in the Night as well as 
the Day, how to find the four Points of 
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placed i in the End of the Tail of the Leſſer Zeſer 
Bear, a Conſtellation of 7 pretty large Bear and 
Stars, much in the ſame Figure of theſc in PoleStar. 


a) Here the 
Brat Meridian South. | 4 
ef theGlohwwes..: : There ip NO need of great Accu 
aced due | Vn 
r racy for our preſent Purpoſe; and 


Spica 
Virginis. 


Madam, 


? 


Aſtronomical Dialogues. 


Wr muſt then return again to thi 3 
and by opening 


Globe, Madam, faid 1, 
the North Window, direct its Pole to 


point up to the Pole Star, and ſo ſet it x F/ 
near as we can due () North and 


I think it ſtands pretty true now | 
Before we look or go out again, pr, 
pleaſe to obterve this Situation i 


F 
8 


= 


of the Globe, and then you will eaſily 3 


deed, now not any very eminent Star, ot 


ly on the Meridian, either North or South: 


But you will ſee this great Star, which is . N 
called the Virgin's Spike, becauſe painted 
on an Ear of Corn which ſhe holds in her 


Hand, a little to the Weſtward of the 
South, and about 28 Degrecs high above 
the Horizon; as you ſec, appears by 
bringing this Quadrant of Altitude ſcrew- 
cd in the Zenith, to it; which is an Arch 
of 90, and being moveable, ſerves to 
ſhew the Altitude of any Star or Planet. 


I SEE that, ſaid the Lady, Here on 
the Globe : But how ſhall I be able to find 
and count Degrees in the Heaven ? 
You 


ſee how the Poſition of the Stars do a 1 
preſcnt correſpond with it: There is, in- 
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one of the firſt Light or Magnitude, exact. 
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Y | | | | 
I You know, Madam, ſaid 1, that it 
Math been before obſerved to you, that the 
* ſtronomers have Inſtruments made on 
Nurpoſe for it, which do it with great Ac- 
Weuaracy : But as for your preſent Enquiry, 
how high any Star or Planet appears to 
e above the Horizon, you may gueſs at 
i ncarly, thus: The Diſtance you fec here 
Wbctwcen the wo Pointers of the Great 
Hear before-mentioned, is nearly five De- 
Werccsz and this being a Diſtance always 
ready, and in view, will ſerve. you very 
well to gueſs at the Height of any Star 
above the Horizon; or at the Diſtance of 
one of them from another; fo as to en- 
able you to find out any of them in the 
Heavens by the Help of the Globe, or any 
Planiſphere, or Map of the Heavens: Uſe 
will make this ealy to you; and when 
you come allo to conſider, that from the 
Zenith to the Horizon, being 90%, half 
that Diſtance muſt be 45% one third of 
it 30* ; a ſixth of ir 153 a ninth part of 
i 109, ec. you will, by Degrees, caſily 
gain a practical Knowledge of theſe Di- 
ſtances. 
But if you pleaſe we will go on: Al- 
molt South-weſt, at this time, and about 
43 high, will appear another Star of the 


8983 * 2 
* 


the 
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firſt Magnitude, called Deneb, which is in Deng. 
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the Tip of the Tail of the Lion ? I ſee 
it yonder ſimpering thro' that Weſtern 
Window ; if you will let me lift uw 
the Saſh, you may ſec it without going Wd 
out. 7 


O ! I do, ſaid ſhe, and the Virgin's Eu, 
of Corn too, very plain: But what ar: 
thoſe two great Stars that appear together 
almoſt nearly Weſt, and let me ſee ! =—— 
don't tell me about, about I mul F# 
look out at the Pointers again to get my 
Meaſure why, they are about 25 De. 
grees high. * 


3 * 


VERY well cueli'd, ſaid I, Madam 
you will come to meaſure the Diſtance of 
Stars by your Eye, in a little time, a 3 9 5 
accurately as the good Houſewives and 
Workwomen can meaſure Cloth ot 
Ribbons, by the length of their middle 3 f 
Finger. | 
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WELL, ſaid ſhe, Mr. Obſervator, 11 
fo I can too, for all I have a mind to be 
an Aftronomer, as well as the beſt of ha, i : 
and I don't deſign, Sir, that my Studies 
ſhall ſpoil my — : But pray tell | 


me quickly, who thoſe two famous Stars 
arc. 
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Tax uppermoſt, Madam, ſaid 1. is Cor Leo- 
called the Lion's Heart, and is, you ſee, nis. 

3 t Wdicawn here on the Globe : And the other 

is Jupiter; you remember you have 


drawn the ch. of him here your 
I elf. 


'B1tss me! ſaid ſhe, is that Fupiter— 


yell, I have many Queſtions to ask you 

about that Planet another time, but I will 
; F ot ſtop you now; pray go on, and ſhew 
1 me how to know more of theſe Stars and 
Planets; for I begin to grow mighty wag 
of their Acquaintance. 


4 0 N'T you ſee, Madam, ſaid L * 
on the Globe, two Stars, about 15 or 16 
Degrees high, and within two Points to 
the Weſtward of the Northern Edge of 
the Horizon: Theſe two are called the 

Shoulders of Auriga, and the lowermoſt 
and moſt Northern is called Capella, and Capella. 
is a Star of the firſt Magnitude; theſe are 
very conſpicuous. Stars, and you may ſee 
them in the Heavens very plain out of that 
Northern Window. 


I Do, ſaid the Lady, very clearly, and 
I ſee, ſaid ſhe, alſo another pretty re- 
markable Star, about the ſame Height 


With 


Aftronontical Dialoyuts. 
with Ka po about a Point to the North 
ward of the Weſt, under the Great Bear i 1 
pray, hat Name do yu give him ? 4 


Trar is called Pollux, Madam; cull 
I, 1 his Brother Cafeor, you | ſee, fin 
here cloſe by him on the Globe; and be 
tween them they make up one of the 
Signs of the Zodiac, which N call 1 1 
a, or Ws Twins. att - 


Is war, ald ſhe, why . that ll 
Coutitrywomen ſwear by, when they cyl 
O Genin! — Bucdont look grave, 
give me any Return: Fot tho I crifle, and? 
am impertinent, I won't allow you to be 

fo. Let us go on and ſee what noble Star al 
we n _ ro che 1 or our Me. 

tidmn. "I 


C 


Mb, aid I; if you will wok EF 
at that North Window, and dire yout | 
Eye along by the Pointers of the Grea! 
Bear, til you fee paſt, or beyond, the 
Pole Star, and continue it down till you BY 
come within 20 of 30 Degrees of thc 
North North-Eaſt Part of the Horizon, 
you will ſee an eminent Conſtellation 
which is called Caſſtopæias Chair: This is 
the Figure of it here on the Globe tis 

Ws n 
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always oppoſite to the greater Bear, either 
above or below the Pole Star. 
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Isxx it, ſaid ſhe, very plain, and a 
very notable Collection of Stars it is; but, 

pray, ſaid ſhe, what do you mean by cal- Fx 
ing it Caſſiopæias Chair? Who, or what C. 
© was that Cafſiopeia? ſure I have read 

© ſomething about her, in ſome Books of "| * 
the Heathen-Gods, | 


No doubt of it, Madam, faid I, and 

the Company you will fee ſhe is in, will 

refreſh your Memory. This Caſſiopæia, the 

Poets tell you, was the Wife of Cephens,Cephens. 

= who was, once upon a time, King of 

== Ethiopia ; and here the good old Mo- 

narch ſtands upon the Globe, with his 

= Scepter in his Hand, juſt above Caffropeia ; 

and below her, at the very Edge of the 

Horizon, you ſee, you are to look for her 

fair Daughter Andromeda, who had the Andro- 

Vanity to think herfelf handfomer than meda. 

= the Nereides or Sea Nymphs, which put 

them into ſuch a Rage, that they imme- 

= diately applied to old Neptune, the God: 

WF at the Sea, to revenge the Indignity. 

= On this, the obſequious Deity ſent a 
huge ugly Monſter up into the Country, 

W which did great miſchief there: The poor 

People, who in thoſe days were always 

z 1 puniſhed 


Perſeus. 


leſtial Chair in which ſhe ſits in State: 


Aftronomical Dialoguds. 3 
puniſhed for the Sins of the Great Ones, 
apply'd to the Oracle for Relief, and were 
told that the only way to appeaſe the Gods, 
who were all on the Side of the Nereides, 
was, to expoſe the audacious Andromeda 
to be devoured by a Sea-Monſter 3 which 
I ſuppoſe Neptune undertook to get ready 
for that purpoſe. This was done, but the 
gallant Perſeus, whom you ſee here on 
the Globe, juſt behind her, as her Cham 
pion, deliver'd her and kill'd the Monſter, 
and I hope carried off the Lady; and to 
reward the Mother of ſo beautiful a Crew 
ture, he got Jupiter to place her up here 
among the Stars, and they form the Ce. 


And thus, Madam, I have given youll 
the Hiſtory of one of the Conſtellations, 
and if you pleaſe, I can tell you as /on! 
and as trace 2 Story of many of the 


I THANK you, Sir, ſaid ſhe, but you 
ſhall not, this is enough for a Sample ; 
and now I remember all this Stuff about 
Perſeus aud Andromeda, as well as if 1 
had ſeen the whole Affait, as I believe 1 
did once, or at lcaſt good part of it, ſhewn 
upon the Stage: And have much oftenet i 
ſcen it in Pictures and Prints. But drop 


Aſtronomical Dialogues. 
ping all Fables, let me go on with my Leſ- 
Jon; I ſhall know Caſſiopæia again, when- 
ever 1 ſee her. 


* 

J 
2 
7 
\ 

| 
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o 
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Bur, ſaid I, Madam, I have a Story 
Wo tell you of Ca/jopeia's Chair, that is no 
Fable, but a certain Truth, and yet is e- 


= 
4 


Equally ſtrange with the other fabulous Re- 
ation. About the Year 1572, there ap- 
cared a New Star in this Conſtellation, 
A hich at firſt was as big as Fupiter appears 
ov to be, and was fix d to one Place like 
hc reſt of the fixed Stars; but leſſen'd by 
egrees, and at laſt, at the End of 18 
Months, went quite out, and appear d no 
nore. 


1 
- 
9 
4 
- 


Te I OT 


= Thar indeed is a very unaccountable 
hing, ſaid the Lady; but as I have met 
ith ſome ſuch Relations of other fix'd 
ars, ſo I ſhall leave my Surprize, and 
Iny Queries about it, till I come to trou— 
le you about the Nature, Uſes, and Di- 
ances of the fixed Stars in general: for 
= muſt have a deal of Talk with you 
bout hat and other things in Aſtrono- 
yy, before you get quite rid of me, and 
ou muſt thank your ſelf, if my Curio- 
ity be teazing and impertinent, for you 
I ave wound it up to a very great Height 
ll aſlure you. Bar, pray, Sir, let us now 
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3 the Conſtellation, called the Lin 


Dolphin. 


Scorpion: 
Heart. 


grows late and the Air cold. 


Aftronomical Dialogites. 


go on and make an end of our Stars, ill i 
þ 


MAD AM, ſaid I, we ſhall diſpatch than 
reſt, as faſt as you pleaſe, for the way I 
have ſhewn you, of finding and diſtinguil: 
ing the Stars above - mentioned, will readfi 


you to do ſo, by any others in the He 


vens : Thus you will ſee here above th | 
Polc-Star, and about 14 Degrees from hin 
and a little to the Eaſtward of the Men 


Bear, conſiſting alſo of ſeven pretty em 
nent Stars, of which the lowermoſt, ou 
or that in the Tip of his Tail, is the Pol 
Star: You ſec here, almoſt due Eaſt, i 
fine bright Star of the firſt Magnitud 
which is called Lucida Lyra; and unde 
it, a little to the South of the Eaſt, af 
Lyra is to the North, another great Stu 
of the firſt Light, about 12 Degrees high 1 
which is called Alcair: And you cant 
but take notice of theſe four Stars her 8 
all of the ſecond Magnitude, placed in thè 
Form of a Lozenge, which is called the 
Dolphin. About 8 Degrees high, and 2 
bout 2 Points and ? to the Eaſtward of 
the South, you ſee alſo a famous Star, of 
the firſt Light, in the Body of Scorpio, on Wl 
of the 12 Signs, E 
VB 


ALL i 
1 


A fronomital Diaiqgues 


ALL theſe Stars I ſee, ſaid the Lady, 
Wand I think diſtinguiſh very well; and [ 
Wancy 1 ſhall be able, by degrees, by the 
Nielp of ſuch eminent Stars as that, which 
ſee here on the Globe, are placed pretty 
Pear the Eeliptic, to trace out, as you 
aid a while ago, that Circle in the Hca- 
Wens. But, pray, firſt tell me, what you 
all that Star, or rather Planet, (for I fancy 
is one of thoſe wandring Lights) which 
Wppcars yonder, almoſt upon the South 
ert of the Meridian, and about 25 De- 
Wrecs high. 


F 


Yo u have gueſſed very right, Madam, 


nec of all, Saturn. 


ls that Saturn, faid ſhe? Im heartily 
lad to ſee him, I ſhall know him again 
gnother time; I long to peep at him thro' 
== Tclcſcope, and to ſee his famous Ring: 

Hut of this, more ſome other time, when 
e Icleſcope, you have promiſed me, is 
itted up. Is there any thing elſe worth 
Pbſerving, before we remove to our 
Wpiccp ? 


ONLY pleaſe, Madam, ſaid I, to take 
otice of that Track of Light, yonder in 
F 2 the 
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id I, tis a Planet, and the moſt remote 1 
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the Hcavens, and here drawn upon the 
Globe, which is called the Milty Way. Vb 
ſee here by the Globe, as the Poſition of the L 7. 
Heavens is now, that it begins at the North 
Part of the Horizon, about Perſeus, take: 
in Caſſiopæia, and after that the Swan, and 
then runs on toward Scorpzo, and toward BR 
the South Pole, and takes in the famou 
Conſtellation called the Croſs , then i 
turns Northward again, thro the Ship, 1 
little above the Crone Dog-Star, or . 
rius, and above the Right-Shoulder offi 
Orion, and thence taking in Capella, run 
on towards Perſeus, where we began tl: 
trace it. 6 
I M glad you thought to ſhew me this 
ſaid ſhe, before we finiſh our Night's Ob 
ſervations ; I ſcc it plain in the Sky, any 
perceive that its Figure, on the Globe 
correſponds exactly with it: I won't fla 
now to ask you what it is, becauſe tha 
may be one of my many Queſtions to you 
another time; we will only remembc 
what Mr. Milton faith of it: | 


A broad and ample Road ! whaſe Duſt is Gold, 
Aud Pavement Stars, as Stars to us appear, 
Seen in the Galaxy, that Milky Way, 


Like to a circling Zone powder'd with Stars, 
232 | M. ; 
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Mx. Milion, Madam, ſaid I, alludes 
to the Notion that the Poets had of it; 


chat it was the Path which the Gods uſed 
iache Heavens, which Mr. Dryden, from 
ovid thus alſo deſcribes : 

— . . * , POR 

| 


| 4 LA Way there is in Heaven's extended Plain, 
ib when the Skies are clear, is ſeen below, 
And Mortals, by'the Name of Milky, know : 
| A The Groundwork is of Stars ; thre? which the Road, 
4 ret open to great Jupiter's Abode. 
en 5 1 


WS 18, ſaid the Lady, a thouſand Thanks 
Wto you for the Pains you have taken to 
inſtruct me, and I wiſh you a good Repolc. 


=: THE next Day my Affairs called me 
away, for ſome time; but at my Return, 

Jas 1 found the Teleſcopes and other In- 
ſtruments, I had ſent for, in perfect good 
Order, ſo 1 found the Lady had been cloſe 
Dat her Aſtronomical Studies: She was ex- 
actly ready in all Problems upon either 
Globe, and had gorten ſuch an intimate 
Knowledge of 'the Stars, that ſhe had alſo 
acquired a very tolerable Knowledge in the 
ſeveral Syſtems of the Univerſe, or Hypo- 


as they are called by Aſtronomers ; and 
long'd with great Impatience to ſee the 


zheſes to ſolve the Celeſtial Appearances; 


F 3 Uſe 
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Uſe of the Teleſcopes and Quadrant &c. 


which I had ſent down to her Country- 
Seat. 


Where ſoon after I atrived, ſhe put me 
upon beginning our Obſervations, and had | 
methodized the Enquiries and Queſtions | 
ſhe deſigned to make, with great _— F 
and Dcxterity. 1 


Lz r us begin, ſaid ihe; to talk a nun * 
about the Sun: I think you agree, tha 


his Center appears to move always in the 
ſame Line, or in the Ecliptic; but I 


think — ſay his apparent Motion is 1 
equal there. 


'Tis true, ſaid I, Madam, for when 


the Earth is neareſt the Sun, as the is in 
Winter, then ſhe, in reality, and the Sun, Þ - 


{cemingly, moves Faster than in the Sum- 
mer, when the Diſtance between the Earth 
and the Sun is greater; and accor 


the Sun's Diameter appears bigger \ in Wir. F 
ter than in Summer. 14 


BU r, Sir, tis ſtrange, methinks, a I 
me, that the Sun's nearer Approach to u 
in Winter than in Summer, doth not | 


counterchange thoſe Seaſons: Have got | 2 


we the greateſt Heat from the Sun * 1 | 
we arc ncareſt to him? 7 
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= No, Madam, faid I, for the diffe- 
rent Heat of our Seaſons of the Year, do 
4 ot depend upon that, but upon the Sun's 
Nys falhag mote diretHy, or more ob- 
Wig hely upon us; together with the length 

his ſtay abeve the Horizon, which is 
P great deal longer every Day in Summer 
; tan in Wiatcr : For in the Diſtance of 
o, ooo, ooo of Miles, a little Approach of 
WW hc Earth to, or its Receſs: from the Sun, 


Wor Cold. Bat there is another thing a- 
Wiliog from this Inequality in the Earth's 
Motion round the Sun, which is pretty 
Þ conſiderable, and that is, that the Sun will 
appear to tarry about 8 Days langer in the 
Northern Part of the Ecliptic than he doth 
| in the Southern; the Reaſon of which is, 
om the Figure of the Earth's oval or cl- 
Wiptic Orbit: (See Lexic. Techn. Hol. II. 


Wome general Ideas of theſe things, I wait 
our further Commands. 


me now, for it ſeems to be a proper Place, 
tome little Knowledge about the Equat ian 
Time, which | have read a — deal 
about, and Tables of which I = ſeen 
hanging by Clocks, and put upon Dials 
1 F 4 and 


ill make no ſenſible Alteration as to Heat 


nder Sun.] And thus having given you 


Way, then, faid the Lady, pray give 


71 


7 


Incquality, lies? 
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and Watches; pray, can our Sun be inf 
the wrong, don't he meaſure Time equal. 


ly? 


\ 
< 


* 


MADAM, ſaid I, the daily Revolu 
tions of the Earth's Equator round is 
Axis, ate exactly equal in Time to on: 
another; and yet the Time from the ap 
parent Noon of one Day to that of th} 


next, is unequal, and ſometimes great 9 


and ſometimes leſſer. 


WELL, ſaid the. I'm glad however, u 
not our Earth's Fault, and that ſhe is (of 
regular in her diurnal Whirls : But, pray, 
let me then know, where the Error, 0 


THERE is, ſaid I, Madam, a doubt 
Cauſe of this Inequality; the former is, 
that the Earth's Annual Orbit is not a 
Exact Circle; and the other is, that th: 
Earth's Equator, about which the Diur 
nal Motion is made, and the Ecliptic, a 
the Circle ſhe deſcribes round the Sun, 
are not co- incident, or in one and the ſam? 
Plane, but make an Angle, as you knov 
they do, at their Interſection, of 23% 30 
of which when your Curioſity, and fur- 
ther Knowledge of theſe Affairs, leads 
you to make more full Enquiries, Fl 

wi 
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Vill receive a plain and ſatistactory Ac- 
count, from Mr. V hiſtons Aſtronomy, 
p. 116, 117, Cc. 


I thank you, Sir, ſaid ſhe, but, pray, 


let us now get all things ready to look 


on the Sun, with your Glaſſes, that I 
may know, by my Eyes, as much as I 
can of that wonderful Luminary, the 
great Center of all the Planets Motions. 


OuR Teleſcope was about 14 Foot 
long, and had a plain Glaſs ſmoaked with 
a Candle, ſcrew'd on before the Eyc-Glals, 
to defend the Eye from recciving any In- 


jury from the too intenſe Light of the 
SUN, 


AFTER ſhe had look'd upon him 2 or 


3 times; It appears plainly, ſaid ſhe, to 
be a great Globe of Fire, or rather, as 
Butler ſaith, | 


— Piece 
Of red-hot Iron, as 00 as Greece 


and fo no doubt it tn be, by the great 
and conſtant Heat which it gives: Bur, 
Pray, tell me, as fully as you can, what 
the late Aſtronomers and . 

| have 
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have diſcover d about this vaſt World off 

Light. I perceive you ſuppoſe him fixil | 
and immoveable, as to Place, in thi 
Center of what you call the Solar Syſten; 
but doth he turn round his own Aris of 
not? how much bigger is he than ou 
Earth ? how far is. he from us? and how 
can his Heat continue, ſo long as it hath 
done, without any der Waſte ar Di 


minution? 


MA AM, faid J by-obferving careful | 1 


ly the 8 


Days. 


pots, which, often appear in the 
Sun's Face, tho there happen to be non 
now, they have diſcovered, that the Sun 
revolves round its own Axis, in about 23 


SPOTS! ſaid the; What, are ther 


fake what arc thoſe Spots? 


THEASZ arc various Opinions about 
them, Madam, ſaid I; but the molt 
probable one, is, that they are a kind of 
Droſs or Scum which fometimes gathers 
upon his Face, as is the Caſe of melted 
Metals; for I have feen ſeveral Shots, 
which for a time appeared diſtinct, U 
laſt ſome of them quite vaniſh'd, and 

others 


Sets in the Sun, which ſometimes ap BY 
pcar there, and ſometimes not; for Gods Wl 


* 
— 3% 
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tners run together into one, and ſo com- 
oed a much greater Spot, as was the 


| 10 big as they do, ſometimes, to us, con- 


x . . 


lillions of Miles. 


EIGHT Millions of Miles! ſaid ſhe, 
ny you fright me, my Head turns round, 
Id Im giddy with the very Notion of 


Ap yet, Madam, ſaid I, as great as 
his Diſtance is, a Ray of Light runs it 
Wn about 7 or 8 Minutes Time; while 
uch a ſwift Traveller, as a Cannon-Ball, 
Wuppoſing it to move all the way as faſt 


arrive there in 25 Years. Theſe things 
muſt needs appear wonderful and ſur- 
Wpriſing to you, but we have very good 
Neaſons to conclude, that they are very 
Wncar to Truth; which I forbear to men- 
tion, becauſe perhaps at preſent, you may 
1 80 be qualified fully to comprehend 


I 


Ws when it juſt parts from the Gun, can't 
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eering the prodigious Diſtance of the Sun, Diſtance 


4 hich probably amounts to about 70 or * 


4 fronomical . Dj alogwes. 


I doubt indeed, bun not, "als «lf 
which 1 heartily lament, and 1 en vy youll 
Men and Scholars, as much as I datt, 1 i 
the Pleaſure of knowing the Reaſons of | 
and inquiring into the Natures of these 
amazing things. But, pray, Sir, is no 
the Bigneſs of the Sun anſwerable to tha * 
vaſt Diſtance that he is from us? © 


Vs, Madam, ſaid l, according u 4 
theſe Ways of Computation, the Sun 
Diameter, or his Breadth from one Sid 
to the other, is about 800,000 Mile 
which is above 100,000 times greatef 5 
than the Diameter of our Earth; an 
therefore his Bulk, or rather the Quan 1 


tity of Matter in the Sun, muſt exdeelf ' 
that of the Earth above 10,009,0008 J | 
times | 'V 


\ 


And this Conſideration of the Valdes J 
of the Sun's Magnitude will account for Wl 
the Query you rightly cnough ſtarted, al 
how he can ſo long continue his Heat 
without any ſenſible Diminution? For 
we take the Sun and the fixed Stars to 

Sir Jaac be only very great Bodies of Earth, Wl 

— vehemently hot, whoſe Heat is preſerved Bl 

128 an by their Greatneſs, and by the mutual 

Editon Aion and Re-aftion between them 2 1 

the 
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Ie Light which they emit, and whoſe 
arts ate kept from burning out and fu- 
ring away, not only by their being of a 
ied Nature; but alſo by the Weight 
nd Thickneſs of the Atmoſpheres which 
ire round about them, and which do 
Arongly compreſs them, and condenſe the 
XV apours' and Exhalations which would 
otherwiſe fly away from them; but are 

ow by this Means made to fall back 
gain upon his Body. And as to the daily 
Expence of his Light and Heat, the Par- 
ticles of Light are ſo infinitely ſmall, that 
out of a Body ſo big as the Sun, they 
may be ſent for many hundred thouſands 
of Years together, without any. ſenſible 
leſſening of his Bulk, Weight, or Mag- 
h nitude. 


' 
| 
| 
| 
| 


l belicve, I comprehend the main of 
your Reaſoning, ſaid ſhe, but I am got 
a little out of my Depth; let me rc- 
cover firm Ground again, and then I 
would ask you farther, whether, ſince 
Jou take the Sun to be an immenſe Globe 
of Earth, thus ſet on fire, and the fixed 


#ets revolving round them, as ours do 
I round 
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Stars to be Suns, or Bodies of the lamep;,.; 
Nature, you don't think the Stars, ſeve- Stars fo 
rally, to have the ſame Uſe, and to be the wavy 
Centers each of them, of Syſtems of Pla- Suns. 


Affrononaical Dialopwts. | 
round the Sun, to whom they afford [ug 
all-chearing Light, and enlivening Hear, ail 
our Sun doth to as) For methinks tis 
mean Uſe of them, and below the Wir 
dom of our Great Creator, to place then 
in the Sky only to twinkle and divert us 
whereas, all of them put together, don 
afford us the 1oth Part of the Light of 
the Moon; but if we ſuppoſe them all u 
be Suns to ſome other Syffems of Planes 
becauſe of their vaſt Magnitudes, and be 
cauſe of their ſhining, as I think youll 
agree they do, by their own Light, ani 
not with one borrowed, like that of the 
Planets; what a glorious Idea doth i 
F us of the Almighty Power! of the 

dom and Goodnets of the Divine Na 


i 
ture? And what a poor contemptible an 
Opinion ought it to make us entertain Wl 
of our ſelves, who perhaps may bear a a 
little a Proportion in #/7/dom and K nou- 
teage, to ſome of the Beings that inhabit il 
the Starry Regions, as we do in Magnitude Wil 
to them all; for I can eaſily conceive inf: 
nite Degrees of Knowledge and Perfection, 
with as great a Variety, that may bein 2 
Series in Creatures between us and the 
Deity ; and perhaps there may be allo 2 
conſiderable one below us. 


— 


II Acen x intirely with you in that 
Speculation, Madam, faid I, but we muſt 
couch it tenderly, or elſe the old Divines 
vill be angry. 


A Ay, ſaid ſhe, ſuch of them as imagine 
BS! things made for the ſake of Man only; 
ot 1 have no ſuch lofty Notions of the 
ignity of our Species: and I think 
Mr. Olabams is a very juſt Satyr upon that 
arrow Notion, when, with regard to the 
Weery Point before us, he faith, that Man 
elieves, | 


That turn-ſpit Angels tread the Spheres for him. 


| 1 But now I'm talking about the Stars, pray 
ell me once for all, have theſe Stars and 
e Planets no real Influence upon us Mor- 
als? 


Nor at all, Madam, ſaid I, fo as by 
any Phyſical Power to influence our 


; Wills, Lives, and Actions; that kind of 


Effed is certainly more true with re- 


gard to what the Stars have often been 
nnequally compared, the Eyes of a fine 
Lady of good Senſe and Virtue ; for Thoſe 


Wy do certainly, like the Eyes of à good Ma- 
b giſtrate, ſcatter and diſperſe all Evil be- 


"DIE" 
2» * 
. 

. 


fore 
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fore them: They heighten our Genius, ani 
inſpire us with Wit, and yet keep oufi 


Converſation as chaſte and modeſt as hel 
make it entertaining and inſtructive. 


I ALwaAyYs take your 2 
for Inſtructions, ſaid ſhe, and have nj 


Excuſe to make for the Vanity of being 1 


pleaſed with them, but that I will ei 
deayour to be as good as you repreſent wi 


and we ſhall have a much better Real . 


than ever to value the Power we may hai 1 
over your Sex, if we can make it help 


to reform it: But you will not alloy - 


me then to believe any Aſtrologic li 
fluences ? 


Nor any at all, ſaid I, Madam, foe 
they ſerve only to nurſe Superſtition, tl 
fill us with falſe Fears, deceive us wid 
vain Hopes, and to excite a dangerouſl 


Curioſity, and an unrcaſonable Inquill 


tiveneſs into Futurities ; and it is indcell 
in effect, either making the Stars ſo mani 
Deities, and conſequently running into I | 
ſome of the worſt Sorts of the Idolatry al 


the Heathens; or elſe tis introducing thi Y 


Notions of a Phyſical Fatality, and br 


niſhing out of our Minds all Religious i I 
Moral Notions. 2M 


6 
I J 2 
we 

* 
3M 
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six, ſaid ſhe, I acquieſce; and to tell 
ou the Truth, I never bad much Faith 
Wh things of that Nature: But let us Icave 
is Sun of ours for the preſent ; 


| {4 ET his Sun, of our poor World both Eye and Soul 5 
4 ET his Sun, that with ſurpaſſing Glory crown'd, 
WL ooks from his ſole Dominion like a God; 

+ That by magnetick Beams thus gently warms 

| I The Univerſe, and to each inward Part, 

1 With gentle Penetration, tho unſeen, 


7 Shoot s genial Virtue even to the Deep. 


I think Milton expreſſes it; and give 
leave to ask you a few Queſtions about 
Bret hren, the Stars. It the Sun and 
ey bc nearly of the ſame Bigneſs, as Fix'd 
Ney appear to be of the ſame Nature, Stars. 
at an infinite Diſtance muſt they be 
m us! 


= T1s very juſtly obſerved, Madam, 
gal; for indeed, whatever their Bigneſs 
= (and much lets than the Sun we have 
reaſon to ſuppoſe any one of them to 
BE) thcir Dance is ſo great, that the hei- 
aamcter of the Earth's yearly Orbit or immenſe 
ircle round the Sun, which you know Diſtance. 
ut be double to his Diſtance from us, 
d therefore about 160 Millions of 
ies: This I ſay, according to all the 
f G Obler- 
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fixed Star; for we have no reaſon to (i 


nor the Cannon-Ball, above-mentioned, | 
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Obſervations we can make, and the R 
ſonings we can form, bears no manner g 
Proportion, and is but a Point, in cc 
pariſon of the Diſtance of the near 


pole them 4d equally remote from i 
And could we * —— towards theſe Su 
99 Parts in 100 of the whole Diſtanglf 
and that there were but one hunde 
Part of the preſent Diſtance remainin 
they would appear very little larger to 
than they do now, The Diſtance of 
rius or the Dog-Star, Mr. Huygens tak 
to be about 27000 times as far from u 
the Sun is; 1o that I believe we are 1 
much out of our Computation, when \ 
conclude, that a Ray ot Light cannot cou 
from thence in leſs than 6 Months tim 


5 ©000 Years, 


| Goop God! cry'd ſhe, how, immenl 
and wonderful are the Works of thy Hand 
Why then, faid ſhe, if all the Stars wel 
to be extinct or annihilated this next Night 
we ſhould not miſs them till "owe 
Months after ! 


No, un ſaid 1; that Stream d 
Light now flowing from them to 
Eyes, ſhould the Fountain be be flops 
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ould be half a Year before it would be. 
quite out; tho' it run after the rate of 
bove 10 Millions of Miles in a Minute; 
Motto almoſt as quick as Thought it- 
LF, as we uſually fay. fe 


err, faid ſhe, this hath made an * . 
WWavagant Notion of Mr. I hiſtons about 5 5 p 

e Diſtance of Heaven, or the Region, jocks 

d dinted for the Bodies of the Bleſſed, p. 288. 

not being by any means ſo far off as 

de ſuppoſed Empiræan Heaven of the 
vines, much eaſier to me than it at firſt 

neared; and which then 1 thought a 

y new, wild, and unaccountable Opi- 

an. But, pray, let's go on; Is not the 

Lwmber of theſe fix d Stars as wonderful 

their Diſtance ? 


VES, in truth is it, Madam, faid I; 

r as the naked Eye diſcovers immenſe 
umbers of them in a clear Night, (above 

doo of which are diſtinguiſhed and taken 

dtice of) and many more in the Nor- 

zern cold Countries than we can do 

ere; ſo. when aſſiſted by a Teleſcope of 

ay great Length, it ſees amazing Crouds 
other Stars, which becauſe they are 
wifible without theſe Helps, the Aſtro- 
omers have called very properly Telæſco- Teleſcopic 
c Stars. Such a Glaſs as this which Stars. 
$ G 2 we 


Way. 


Heavens. 
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we but now uſed to obſerve the Sun with 
will diſcover to you many Thouſands of 
Stars, before inviſible to the naked Eye; 
and I think I have told above 70 within 
that little Bunch of Stars, which we call 
the Pleiades, or the 7 Stars; tho noy 
there appear but 6 to the bare Eye. The 
Milly Way is crouded with infinite Num. 
bers of ſmall Stars, from whence, as i 
uſually thought, its Vhiteneſß appears; 
which is a Diſcovery entirely owing to 
the Teleſcope; but whether the White- 
neſs proceeds from the Smallneſs of thoſe 
numberleſs Stars, their Nearneſ to one 
another, or their immenſe Diſtances, we 
cant yet certainly determine, but mult 
leave to Time and future Obſeryations, 


How endleſs is the Extent of the Di. 
vine Power and Goodneſs, ſaid ſhe, and 
how far are we yet from knowing the 
Bounds of the Starry World! But, Sir, 
your hinting, that formerly there were {c- 
ven where now there appear but ſix Stars 
in the Pleiades, reminds me of your Pro- 
miſe, to acquaint me with the Hiſtory of 
ſome Appearances of New Stars, and 
Diſappearance of others, in Caſſiopæids 
Chair, and in ſome other Places in Fe 


Mapa, 


„ee CT .” 
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I 
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nne Gaid I, the Milky Way, in 
which Caſſiopæia is placed, hath been fa- 
mous for theſe Appearances 3 many new 
Stars having been diſcovered in the Swan, 
Andromeda, the, Ship, Eridanus, and 
other Conſtellations within that Tract: 
Some of which have, after ſome time 
diſappeared, and then re-appeared again. 
Of theſe things you may ice ſeveral In- 
ſtances collected by the Author of Lex i- 
con Technicum (a Book which your La- 
dyſhip hath) under the Title of Fixed 
Stars, in the ſecond Volume. But tis 
difficult to determine, what theſe new 
Stars are; ſome fancy them to be Planets Ricciol. 
revolving round ſome of the Stars in the e 
Galaxy, and which therefore become vis Prodrom, 
lible only in that Part of their CirgleMocun _ 

on. iu 

which is next to us; others take them Append, 
to be Comets, and others think that they Teph 
are really fixed Stars, whoſe Light and * 
Vapours expire, but are again recruited Berlin. 


and enkindled by the Acceſs of Comets Aden. 


towards them: But theſe Hypotheſes can't Derham, 


well ſolve all the Phænomena; for beſides ““. 
the Appearances of theſe New Stars, 
it hath been obſerved of the known 
tixed Stars themſelves, that ſome of them 
have much changed their Magnitude and 
their Light; ſome of them haye quite 
| G 3 dilap- 
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to be improper. 
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diſappearcd for a Time, and then come 
into ſight again; and this at certain Tities 
and determined Intervals. And when 
you come to read what Mr. Huygens 
obſerved of the Stars in Orion's Sword, 
you will meet with what will very much, 
and I believe very aztceably, ſurprize you; 
but let it be which way it will, tis 4 
wonderful Phenomenon, and perhaps will 
never be thoroughly known, if ever, till fu. 
ture Ages have increaſed our Obſeryations, 
and improved our Reaſonings upon them 


I Think; faid the Lady, I have 
enough for this time, about the Sun and 
the fixed Stars; I will conſider of it, and 
have recourſe to the Books you. recom 
mend to me, and trouble you the next 
time about the Planets, in the Order a 
they are in, with reſpe& to the Sun; 
only give me leave to break in upon it, 
with regard to our own Planet, the Earth, 
and her Attendant, the Moon. With 
which, out of Self-love, or rather Inclina- 
tion to the Place of our Birth and Abode, 
I would fain begin, if you don't judge it 


By no means, Madam, ſaid I; for many 
things will occur in our Diſcourſes about 
the Moon and Earth, which are very com- 

| mon 
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mon and obvious Appearances, and which 


hly accounted for, and explain'd, 
will. render the Knowledge of the other 


Planets much more caſy, and * 


NOT long after this, the curious Lady 
attack d me again, thus: I have been con- 
fidering, ſaid ſhe, the amazing Subject we 
diſeourſed upon the laſt time, and am pre- 
pared now to talk with you about the 
Earth and the Moon, and the different 
Magnitudes, and Motions of each; and of 
this J find it previouſly neceſſary to have 
ſome Knowledge, or elſe my Enquiries in- 
to thoſe of the other Planets, will not give 
me ſufficient Satisfaction: Pray, Sir, how 
many Miles is the Diameter of our Earth 
reputed to be, by the Aſtronomers ? 


SOME THING leſs than 8000, Ma- 
dim, faid 1; and becauſe I know you 
will expect it, I muſt tell you, that we at- 
tain this Diſcovery thus: 
and in France, a Meaſure in Length hath 
been taken upon the Earth's Surface, un- 
der one and the ſame Meridian, or, in a 
right Line running exactly North and 
South, till by accurate Inſtruments it was 
found, that the Pole was razſed or depreſ- 
ſid exactly one Degtee. This, the Mathe- 
maticians of both Nations agreed in to be 

G 4 almoſt 


Both in England 
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almoſt 70 Miles, Engliſh : And there being 
360 Degrees in every Meridian, that Num- 
ber, multiplied by the former,' gives you the 
Number of Miles in the whole Circum.. 
ference of a great Circle on the Earth, or 
how many Miles it is round our Globe; 
and then, by the Principles of Geometry, 
they know, that ſomething more than one 
Third of that muſt be the Earth's Diame- 
ter. I don't trouble you, Madam, with 
the exact Numbers, nor the Multiplication 
and Diviſion, but you may depend upon 
it, that the round Number of Sooo Miles, 
is pretty nearly the Earth's Diameter, tho 
ſomething too much: And the half of 
Earth's this, ViS. 4000 Miles, is the Semrdiameter, 
Semidia- or the Diſtance from the Surface to the 
mete . Earth's Centre, a Number, or Meaſure, 
much uſed by Aſtronomers. 


I THANK you, Sir, quoth ſhe, for 
this; the Knowledge of this ſingle Point, 
will, I ſee, carry me a great way, when | 
come to read Aſtronomical Authors: But, 
pray, Sir, go on and oblige me with a 
further Account of this Earth: Do you 
think it really turns round its Axis, as 
you have found the Sun to do by its Spots! 


YEs, Madam, ſaid I, and as there is 
nothing more caſy and ſimple than this 
Motion, 
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Motion, ſo it accounts for the Appear-/ 
ances of Day and Night in an eaſy and Cauſe of 
natural manner ; for as this Earth reyolves Day and 
from Weſt to Eaſt in exactly 24 Hours Night. 
Time, it makes the Sun appear to do ſo 
from Eaſt to Weſt in the ſame time; and 
makes it Day to thoſe Places on its Sur- 
face, which are turned towards the Sun, 
and Night to ſuch as are in the oppoſite 
Parts; as you ſee, Madam, if I ſect this 
Globe into the Sun's Light, it will illumi— 
nate but one Half of it, and the other 
Half will lie in the Shadow; but as I turn 
the Globe round its Axis, all Parts of the 
Earth's Surface painted upon it, will come 
ſucceſſively into the Light, as the oppo- 
ſite Parts go, after the ſame manner, into 


the Dark. 


I GRAN T you, Sir, ſaid ſhe, this is a 
very natural and eaſy way of accounting 
for the Viciſſitudes of Day and Night; and 
lo ſhort and unembaraſſed in compariſon 
of the other wild Notion, which makes 
the Sun, and all the Region of the fixed 
Stars, to revolve round us in 24 Hours, 
that it recommends itſelf to us, at firſt 
light, as agrecable to the other Procced- 
ines of Nature, if we could but get rid 
of our Prejudices, ſo as to conceive 
it poſlible to be done, without our per- 
: ceiving 
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ceiving it. But can we travel above 1000 
Miles in an Hour, and not be ſenſible of 


As caſily as 10 in a Ship, Madam, i 
faid I; pu, let the Veſſel moye neva 
ſo faſt forwards, if it were not for the 
Toſſings and Shocks which the Re 
Gece of of the Water and Waves make, ani i 

or the Raſtling and Buſtle that the | 
— in the Sails, you would 1 no 
Motion at all in . Ship, but judge it u 
be perfectly at Reſt; and if another Ship 
lay at Anchor by you, you would judg: 
that to move backwards, and not your ſel 
forwards. And much more will this ap 
pear plain, if you conſider that with thc 
Earth's > ak round its Axis, the Ai, 
and all the Armoſphere moves along with 
you, and doth not reſiſt you, as is the 
Calc in the Motion of a Ship. But in 
deed, the greateſt Wonder in this Caſe i, 
that we are not all whitl'd off into the Ait, 
like Dirt from a Wheel, or Drops of We 
ter from a twirling Mop, or Stones patt- 
ing from a Sling. 


Your talking of the Tuirl of 4 Mop, 
ſaid ſhe, puts me in mind of a whiml: 
cal Deſcription of that Action, which 4 


Friend of yours made to ridicule ſome 
I Verboſe 


a 
of 
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Verboſe Verſes then repeated: But tho 1 
have almoſt forgot them, 1 hope you have 
not, | 


MADAM; ſaid I, your Ladyſhip's think- 


ing of them now is proper enough; for 
tho' made to expoſe another Matter, they 
will illuſtrate what we are upon: 


Ke how Culina with hard adverſe Wriſts, 
The dreary Radii of her Mop wntwiſts ; 
Swift twirling round, the oblong Planet rolls, 
With Axe prouut d thio the Meridian Poles; 
The Stiff ning Threads thtir rigid Form preſerve, 


While dirty Drops fly off in Tangemnts to the Curve. 


Wu this is very true, {aid ſhe, of thoſe 


9h. 


W 


dirty Drops, and I can't imagine why tis not 


ſo with us; for I don't know any thing that 


faſtens us down to the Earth, but our firm 


Inclinations to this World, which I believe Centripe- 
yet hath no Phyſieal Power to keep our tal Force. 


Bodies annexed to its Surface. Pray, how 
do you account for this Difficulty ? 


By that Will of the Creator, Madam, 
which we call the Law of Gravity, or 
Gravitation; whereby all heavy Bodies 
have a Tendency towatds the Center of 
our Earth, in ſuch an Over-Proportion, 
hat the Centripetal Force, by which Bodies 

tend 


JL 


Afrronomical Dialogues. 


tend thither, is almoſt '300 times greater; 


than that by which they are forced off by 


the Earth's Motion round its Axis, or the 
Centrifugal Force, as they call it; and tis 
this All. xiſe Proviſi on that keeps all things 
together on the Surface of the Earth; and 
which, when exactly adjuſted, keeps alſo 
every Planet in its proper Circle, and at 
its due Diſtance from the Sun, or from it; 
Primary one: And this is ſo univerſal: 
Law, that it prevails every where. And 
if a Cannon-Ball could be diſcharged from 
any conſiderable Height, in the Air, parallel 
to our Horizon, and with a Velocity equal 
to that of the Earth's Attraction, or the 
Force of Gravity towards the Earth's Center, 
it would then neither fall to the Earth 2 
all, nor go quite off from it, but would 
revolve round it, like our Moon; and thi; 


is the very Reaſon why ſhe doth ſo. 


WELL, ſaid ſhe, a new World of 
Knowledge opens and dawns upon me!! 
begin to ſee a thouſand Things, of which 
I had no Notion before; and I believe the 
Motions of the heavenly Bodies, after this, 
won't appear ſuch abſtruſe unintelligiblc 
Things as I imagined them to be : But, 
pray, Sir, explain this a little further, with 
regard to the Moon, 


You 
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You muſt know, Madam, ſaid I, that 
this. Gravitation of a Planet towards any 
Central Body, decreaſes as the Square of 
the Diſtance from that Center increaſes ; 


diſtant from us ; her Gravitation towards 
the Earth, will be 3600 times leſs than 


on or near the Surface of our Globe ; for 
the Moon's diſtance from the Earth, 60 of 
the Earth's Semidiameters being ſquared, 
that is, multiplied by itſelf, makes 3600 ; 
and if ſhe were but 2 Semidiameters re- 
moved from the Earth, the Square of 2 is 
4, and as much as 3600 exceeds 4, ſo much 
does the Attraction of the Earth, or any 
Central Body exceed at 2 Semidiameters 
above that of its Attraction at 60 Semi- 
diameters. And the Great Creator hath ſo 
wonderfully contrived it, that her Centrz- 
fugal Force, or her Endeavour to fly off 
from the Earth, is exactly equal to her Gra- 
vitation thither; and this keeps her in her 
Orbit, as it doth all the Planets in thcirs, 
as I ſaid before. 


O wonderful and happy Adjuſtment ! 
ſaid ſhe ; for I perceive, if the Moon's 
Gravity towards the Earth were much 


that of a Cannon-Ball ſhot out of a Gun 


I | abated, 
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Earth's Semidiameters, or 240000 Miles Diſtauce. 


in about 64 


doo remote for your * Knowledge of 
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abated, ſhe would run out of her Orbit, 
and leave us; and if the oppoſite Force 
were much leſſen d, ſhe would in a little 
time, tumble down upon us: Am I righy, 
Sir, in this Conclukon ? 


ExAETLY, Madam, ſaid I, and 1 per 
eeive 1 need not ſay much more to you 
upon this Head, except it be to tell you, 
that if the Centrifugal Force were taken 
away from the Planets, and that only the 
Power of Gravitation towards the Sun xe. 
main'd, they would all ſoon fall down t 
him, and our Earth would get down thither 
Days and 10 Hours time. 
But I think, Madam, we are gotten t 
the Moon a little too ſoon, having not. ye 
quite done with the Earth, whoſe Annudl 
Motion reund the Sun therefore, let us next 
conſider: By which all Increaſe and De- 
creaſe of Day and Night, and the Changes 
and Seaſons of the Year e | 


AND can you give me any good Reaſons, 
that I can underſtand, to believe-this An- 
nual Motion of the Earth, ſaid ſhe-? 


I think, Madam, ſaid I, there is in Aſtro- 
nomy a plain Demonſtrat ion for the Motion 
of the Earrh round the Sun; but it Co 


cheſe 


Aſtronomical Dialogues. 
theſe Matters : However, I think 'tis a very 
good Ar, for its being ſo, that it 
way there is a Parity and Agreement with 
the other Proceedings of Nature, which is 
very ſuitable to the Wiſdom, Eaſineſs, and 
Conciſeneſs obſerved by the Divine Being: 
For it being now agreed, that the Sun 5 
the Center of all the other Primary Pla- 
nets, and that we are placed in ſuch a due 
Diſtance from the Sun, between the Or- 
bits of Venus and Mars, as anſwers to the 
Time of thoſe Planets Revolution round 
the Sun; and fince tis alſo agreed, that 
the other primary Planets, as well as Mars; 
Venus, and Mercury, do, in their ſeveral 
Orbits, revolve round the Sun; what 
Reaſon can poſſibly be afligned, why the 
Earth ſhould not do fo too! ſince they 
are Earths likewiſe, as our Planet and the 
Moon are, and conſequently our Earth muſt 
be as capable of moving round the Sun, or 
any other Center, as they or ſhe are. 


I own, ſaid ſhe, that tis much more 
natural, orderly, and harmonious to ſuppoſe 
t ſo; and therefore I will lay aſide all Pre- 
judice, and believe it with a good Aſtrono- 
mical Faith. 5 


Mapa M, ſaid I, if you wilt obferve 
what Fontenelle faith, very juſtly, of Na- 
ture, 
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ture, that She is always magnificent in the 
Deſien, but frugal in the Execution of it, 
you will never believe that the Sun and 
fixed Stars turn all round us in 24 Hours; 
when you reflect, that the bare Motion of 
the Earth round its Axis will anſwer all 
your Ends that are to be ſerved by the other, 
That would be juſt as abſurd, as for a great 
Architect to contrive, with vaſt Expence 
and Machinery, a Kiteben- Crate, that 
ſhould revolye round a Spit, in order to 
roaſt a Wheatear, or a Viren; but never 


ſo much as dream of a way to turn the 
Spit round, 


'T 15s monſtrous, ſaid ſhe, as well as ri- 
diculous, and, as J told you before, I won't 
believe one word about it : I ſee, that rhe 
more plain and intelligible things are, the 


and Myſtery are uſually the Effects of Ig- 
norancc, and want of Skill either in the 
Operator, or the Explainer. But, Sir, will 
you give me leave then to ſtep to the 
Moon, and ask you a few Queſtions about 


her, for 1 can't put thoſe fine Lines of 
Butler out of my Head : 


The Moon put off her Veil of Light, 
. Which hides her Face by Day from Sight ; 


Myfic- 
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Myſterious Veil of Brightneſs made, 
That's both her Luſtre, and her Shade ; 
And then indeed as freely ſhone, 

As if ber Rays had been her own : 


For Darkneſs i is the propher Sphere, 
For borrow'd Glories to appear. 


And I know a good deal of his Meaning 
n them ; as that the Moon borrows her 
Light from the Jun, &c. but I could be 


hat Matter, and upon her Motion round 
he Earth ; after we have at Night cxa- 


good Time to look at her? 


Vs, Madam, ſaid I, a very lucky one, 
for ſhe is now increaſing, and not quite 
full; we ſhall ſce her Mountains more 
liſtinctly, and the Light of the Sun move 
rom one Hill to another. 


TRE Evening, according to our Wiſhes, 
proved very clcar and fair, and the Lady 
Was mightily pleaſed with the Face and 
Appearance of the Moon thro' the Glaſs; 
and having alſo the Day before been read- 
ing a little in Mr. Huygenss Co ſinot hroros, 
or his Celeſtial Worlds diſcoycr'd, or Con- 
ectures about Worlds in the Planets; and 
in Mr. Mhiſton's late Book, called Afrono- 
H mical 


glad if you would explain a little upon 


incd her Face by the Teleſcope: Is this 
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mical Printiples of Religion ; ſhe. wa 
prepared to ask me ſome very proper 
Queſtions, and began thus : 


Pk ay, Sir, (aid ſhe, is not our Eartt 
a Moon to the Lunar People, as well z 
ſve is to ours ? | 


Ves, Madam, ſaid I, and a moſt uſefy 
and a glorious one too; and we may, in 
ſome meaſure, perceive that our (elves 
by the Light which our Earth reflects upa 
the Moon before ſhe is juſt ew, and fat 
tome time after; for doubtleſs that is the 
only Light that then renders her viſible to 
us: And when you conſider that the Light 
of our Earth, conſider'd as a Moon, wil 
be thirtcen times greater than that of the 
Lunar Light to us, it won't appen 
ſtrange, that its Reflection on the Moot 
ihould render her then dark Body viſible 
ro us. However, this Terreſtrial Light, 
when the Earth appears at Full to the Pes 
ple in the Moon, is not above a 3600tl 
Part of the Sun's Light there, as the Ligit 
of our Full- moon to that of the Sun, fl 
ning upon us, is about as 1 to 48000. 


I THANK you for this, Sir, ſaid ſhe, 
and am heartily glad we can be fo. uſctul 
to tic Lunar Morld. But, pray, go 1 
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perceive, ſaid ſhe, you agree that the 


inks, in her is very ſtrange; for we ſeem 
p diſcern always the ſame Face of her, 
ithout any Variation: Pray in what time 
that Motion perform'd? 


Just in the time, Madam, faid I, that 
2 is revolving. round the Earth; which 
will explain ro you preſently :. But, firſt, 


gure of the Moon not being exactly glo- 
lar or ſpherical, but a little oval, or 
cc that of an Egg, her longeſt Diameter 
yhich exceeds her ſhorteſt by about 200 
dot) would, if you ſuppoſe it extended 
far, paſs thro' the Centre of our Earth : 
nd hence it is that we ſec always the ſame 
Nee of the Moon obverted towards us; 
Id that This is not hinder'd by her Mo- 
dn round her Axis, this familiar Inſtance 


ming your ſelf, while I walk round you; 
nt of the Compaſs, while I am moving 


und you, when I come a Quartcr of my 
le, my Right-ſide, and not my Face, 


it way round you, my Back; and when 
5 W Im 


oon as well as all the reſt of the Planets, 
rns round her own Axis, which, me- 


will be proper to inform you, that the 


ll ſhew you. Pleaſe to ſit ſtill, without 


du will then ſee plainly, that if I keep 
Face always towards one and the ſame” 


l be towards you; when 1 have gone 
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I'm gotten three Quarters, my Left - ſide 
will be turned towards you; but if, as [ 
move in my proper Orbit round you, I al- 
ways keep turning towards you, as indeed 
1 can't help doing, you will then always 
obſcrve me beholding you with the ſame MW 
Face of Reſpect and Eſteem. 


You Men, ſaid ſhe, are not like thoſe 
conſtant Celeſtial Lovers; for you ſeldom 
continue your Reſpect for above a Revo. 
 Jution or two: However, you may noy 
ſtop in your Circular March, continued 
ſhe, for I ſee the thing plain, and that the 
Reaſon why we ſee always the ſame Fact 
of the Moon, is becauſe ſhe moves rount 
her Axis in the ſame time that ſhe pet 
forms ker Circle round the Earth : But 
pray, let me know ſomething more of ti 
manner of her Motions, 


MAD AM, faid I, the Moon revoiv( 
continually from Weſt to Eaſt, and ti 
pretty nearly in the ſame Circle whid 
we call the Ecliptic; but not exactly 
ſometimes running 5 or 6 Degrees abo 
it to the North, and ſometimes below 
to the Southward : She doth nor alſo Ke 
always the ſame Diſtance from the Eatt 
as appcars by her Diameter, which wi 


we come to meaſure, we find ſometin 
3 co 
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conſiderably larger than at others; ſhe 
moves ſwifter in the Jyzygzes, as they call 
them, that is in their Conjunctions with, 
ind Oppoſitions to the Sun, than ſhe doth, 
at her Quadratures, or when ſhe ſhews 
juſt half of her Face. 


WELL, ſaid ſhe, I perceive now that 
her Motion is ſo irregular, that ſome Com- 
pariſons, which have been made with her, 
are not quite groundleſs: But this Part [ 
fancy I ſhall get over by my Books, and [ 
think I know alſo, that the Reaſon why 
he appears full, is, becauſe ſhe is then op- 
ofite to the Sun, who ſhines full upon 
her; and we loſe Sight of her in what we 
call the New Moon, becauſe ſhe is then 
detween us and the Sun, or in Conjunction 
with him; and 'ris caſy to ſee allo that all 


Phaſes, as I remember you call them, 


mtermediate Poſition between new and 
wi, But, pray Sir, why have not we an 
kclipſe of the Sun at cvery new Moon, 
nd one of the Moon at every full? 


Tu Ar is owing, Madam, ſaid I, to the 
Moon's Latitude, by which ſhe runs lame- 
mes 5 or 6 Degrees from the Ecliptic, 
in which the Earth always moves) both 
H 3 North 


der other Changes and Appearances, or 


re accountable from her being in ſome 
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Northward and Southward. But if he; 
Orbit, and that of the Ecliptic, were i 
in one Plane, there would be total and 
central Eclipſes at every new) and fil 
Moon. 


I CoNcEIVE what you ſay, fail 
ſhe; ſo that there can be no Eclipſe d 
cither Sun or Moon, unleſs the Moon | 
in the Ecliptic as well as the Earth, be. 
cauſe the Sun's Light will go by or bee 
ae Earth or Moon. 


vou have it exactly right, ſaid I, M 
dam, in gencral; all that I need tell 0 
further is, that if the Moon have but a vc 
little Latitude, an Eclipſe may happen 
or if ſhe be at the time of the Conjrntiu 
with, or Oppoſitzon to the Earth, in e 
near the Nodes, as they call it, that's 
the Points where the Moon's preſ# 
monthly Circle croſſes the Ecliptic. At 
this falling out commonly twice in ever 
Synodical Month, or Lunation, as we ei 
it, there would be an Eclipſe of the S 
every ae,. Moon, and an Eclipfe of t 
Moon cvery full, if the Earth could ſta 
about the Nodes, and did not proceed o 
in her Orbit all this while, or change be 
Place in the Ecliptic forward on. Ho 


ever, within the Compats of the Yea 
ther 
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iff there happen uſually four notable and al- 

[M moſt total Eclipſes, ſomewhere or other, 

il two of the Sun and two of the Moon. 

Zut your Ladyſhip will pleaſe to conſider, 
that there is in the Natute of the thing a 
great deal of Difference between theſe two 

i kind of Eclipſes : For in the Lunar Eclipſe 

chere is a real Loſs of the Moon's Light; 

for the Moon being immerſed in the Earth's 

Shadow, receives none of the Rays of the 

Sun, and therefore can reflect none of 

them to the Earth: and it is alſo over the 

whole Earth the ſame, from whenceſoever 

it is ſeen, not being changed by the diverſe 

Poſition of the Spectator on any Part of 

7W the Earth's Surface, whether he be in the 

Equator, or at the Poles. 

But in an Eclipſe of the Sun, there be- 
ing no real Loſs of the Sun's Light, but 
only an Interception of part of it, from 
coming to our Eyes, by the Interpoſition 

of the Moon's Body; this Eclipſe muſt 
appear different according to the different 
Places on the Earth, from which a Spec- 

W tator may obſerve it: for tho' to that 
Part of the Earth ro which the Centre of 
the Moon is then interpoſed between the 
"08 Obſcrver's Eye, and the Sun's Centre, it Fig. Ul. 
no vill be total, yet it will be but a partial 
ene to all other Places, and none at all 
H 4 3 
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to the remote ones, as you will eaſily ſee 
by Plate UL. 


* 


I THANK you for explaining the 
Nodes to me, ſaid ſhe, and theſe Phæno- 
mena of Eclipſes; and by it you have now 
ſaved your ſelf the Trouble of anſwering 
many Qucſtions: And | perceive, for the 
future, I ſhall get to underſtand theſe kind 
of Things and their Terms of Art, pretty 

well: My Lexicon Technicum is a ready 

Help to me in time of need, and I be- 
lieve the Doctor compoſed it out of a 
peculiar Regard to our Scx; I'm ſure we 
are very much obliged to him for it. But 
have we any thing further to ſay about 
55 this Vagrant, the Moon, of whom Dry- 
den peaks a little coarſely, methinks, in 
his Tranſlation of Ovid: 


Nor equal Light the unequal Moon adorns, 
Or in her wexing, or her waneing Horns ; 
For every Day ſhe wanes, her Face is leſs, 
But gathering into Globe, ſhe fattens at Increaſe. 


1 
1 
} 


j 
| 
: 
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M ADAM, ſaid I, happy is your Taſte 
in every thing! A piercing Judgment, 
great Memory, ſedate Conſideration, and 
fine Luxuriances of Wit, ſeldom unite in 


one Perſon; but you are adorn'd with all. 
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pa Av, Sir, ſaid ſhe, ceaſe, your high 
strains, or elſe I ſhall begin to think, as 
Hudibras expreſſes it, That 


The Queen of Night, whoſe vaſt Command 
Rules all the Sea, and half the Laud ; 
And over moiſt and crazy Brains, 


In high Spring-Tides at Mi gh: * 


had laſt Night ſome Effect on my Teacher, O 
Head. 


MADAM, ſaid I, between 2 
lown I am now and then a little flutter'd. 


Tides, put me in mind of another grear 
Influence and Uſe the Moon hath over this 
Earth, beſides the great Light ſhe gives us; 
and that is, that ſhe is the principal Cauſe of 
our Tides, which are ſo beneficial to us, in 
keeping our Occan {weet by their Motion; ; 
and in helping the Navigation of our Ships 
in Rivers, and Places of the Sea, near the 
Shores. But I will refer you to the Lexicon 
Technicum, under the Word Tides, for an 
Account of it, where you may receive full 
ſatisfact ion, with regard to this Affair; 
formerly lo very unaccountable, but ow 
Very clcar and intelligible. 


* 


: 
%. 


But your laſt Verſes mentioning the 
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I Can'T leave, ſaid ſhe, this inconſtant 
Planet, whom your ill-natur'd Wits have 
ſo often made the Reſemblance of our Sex, 
without asking you a Queſtion or two 
more; What is that you call the Hunter's 
Moon ? 1 have heard the jolly Fox- wor 
talk much about it. 


M a pam, ſaid I, what they mean byit, 
I don't underſtand ; but I ſuppoſe it muſt 
be ſome very long Moon, which ſhincs a 
great while about the Hunting-Scaſon, and 
ſo hath become eminent that way, tho' this 
can't always ſo happen : But if you will 
pleaſe to go to the Globe yonder, you will 
calily ſee, that when the Moon is in Cancer, 
her Sweep, or the Ark which ſhe makes 
above our Horizon, will bc vaſtly larger 
than when ſhe is on the other oppoſite 
Side of the Equator in Capricorn; and if 
it then happen to be full Moon, or pretty 
near it, (as will be the Caſe next October) 
the enlighten'd Ark of her Motion above 
the Horizon will be very large and con- 
ſpicuous, in compariſon of what ſhe will 
run when her u ſhall happen to be in 


Capricorn. Allo ſhe will riſe for ſeveral 
Nights nigh the ſame Point of the Com- 
paſs, becauſe 13 Degrees on either ſide of 
the Tropick has very nigh the ſame Decli- 
nation with the Tropick : But the _ 

att- 
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Latitude won't much help to account for 
this Phxnomenon ; for that is greater at 
her Quadratures, i. e. when ſhe appears an 
Half- Moon, than at the SySygres, as we 
call them, i. e. at New or Full Moon; or 
when the Sun, Moon, and Earth are all 
nearly in one Right Line. 


I Tnixk 1 apprehend this, ſaid the 1675 
and now for the reſt of my Queſtions. 
What is the Diameter and Magnitude of 
this Planet? What is her Motion? What 
Proportion doth ſhe bear to our Earth? 
And do you think ſhe is inhabited as woarc? 


HER Diameter, Madam, Laid 1, we 
reckon to be almoſt 2200 Miles; in De- 
grees, When taken with an Aſtronomical 
Inſtrument, it is about 3 2 Min. 12 Seconds, 
which is nearly the ſame with the Sun's 
apparent Diameter, for that is but 31 Min. 
27 Seconds; her Magnitude, or rather 
her Maſs, or the quantity of Matter in her, 
with regard to the Earth, is about @ part; 
but then the Denſity of her to that of the 
Earth, Is as 9 To 5; ſo that if ſhe hath amy 
Inhabitants, as I take it to be highly pro- 
bable all the Planets have, they can't be of 
ſuch Conſtitutions as we are. And tho 
ſome of our Aſtronomers have lately con- 
cluded from ſome Obſervations made in 

Eclip- 
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Eclipſes of the Sun, that ſhe hath an At. 
moſphere, or Air about her like our Earth; 
yet tis probably of a very different Nature 
from ours, without any Clouds, Ra'n, Hail, 
or Snow; becauſe, whenever - our Air is 
clear, we can always diſcern the Moon's 
Face, with, as well as witzout a Teleſcope, 
to be bright, clear, and diſtin&t : Which I 
think could not well be, if her Atmoſphere 
were like ours. | 

The exact time of her Periodical Revo- 
lution round the Earth, is in 27 Days, 
7 Hours, and 43 Minutes, and this is call'd 
her Periodical Month ; in which Courſe 
ſhe runs about 2200 Miles in an Hour. 
But her Synodical one, as they call it, or the 
Time from New Moon to New Moon, is 
29 Days, 12 Hours, and i of an Hour. 


PR Ax, ſaid the Lady, Ps occaſions 
this Difference of above 2 Daysand 5 Hours, 
berween theſctwo kinds of Lunar Months ? 


THE Reaſon, Madam, ſaid I, you will 
eaſily apprehend 3 and tis this: While the 
Moon is revolving round the Earth in her 
Periodick Month, the Earth itſelf is moved 
on in her Orbit round the Sun almoſt an 
entire Sign, or one twelfth part” of the 
Ecliptic : and therefore that Point in the 
Moon's Circle or Orbit, where the laſt 

Con- 
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Conjunction with the Sun was made, will 
now be gotten too far to the Weſtward: 
for the Sun being got forward 27 Degrees 
from the Place where the laſt Conjunction 
was, the Moon muſt move forward till ſhe 
overtake the Sun, which will take about 
the Space of two days: ſo that although 
the Moon come to the ſame place of the 
Ecliptic again in 27 Degrees, 7 Hours, 43 
Minutes, yet ſhe takes 29 Degrees, 12 Hours, 
and from the tine ſhe ſeparares from the 
Sun till the time ſhe overtakes him again, 
which is the Synodical Moon ; in which 
time the Moon cxhibits all her Phaſes. 


hope, faid ſhe, I ſhall get to conceive 
this a little better by degrees ; but pray 
let me go on now, and ask you a Qucſtion 
or two more: I have been thinking, that 
the Inhabitants of the Moon muſt have one 
thing very odd and ſtrange; and that is, that 
to one half only of thcir World our Earth, 
which I am appriſed muſt appear as a Moon 
to them, can be viſible: So that their 
other Hemiſphere will be for ever deprived 
of the Advantage of a Moon's Light. 


O! Manam, faid I, if your Specula- 


tions lead you into ſuch Depths, we have 
you ſafe for an Aſtronomer ; and I don't 
doubt but that will lead you allo into the 
Study 
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Fee 
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Study of ſuch. other Parts of Mathema- 
ticks, as, the more you know of them, the 
more you will find them neceſſary. And 
I could now tell you agreat many ſurpriſing 
things about the Appearance of our Earth 
to the Inhabitants of the Moon; but I will 
not deprive you of the Pleaſure of reading 
them yourſelt : you will find them fully en- 
larged upon at the End of Dr. Gregory's 
Sh which is lately tranſlated into 
Engliſh ; which you will find among thoſe 
— al wh according to your Commands, my 
Bookſeller ſent you laſt Night from London. 


VERY well, Sir, ſaid ſhe; I ſhall be 
impaticnt till I get ſome further Know- 
ledge of that Matter. But we will now 
take our Leave of Mrs. Moon; and, if 
you pleaſe, go down, as you call it, to- 
wards the Sun: and from thence aſcend 


Fig. IV. again; taking the reſt of the Planets in 


Mercury. 


their Order, according as this Diagram 
here repreſents them; which you have 
kindly drawn for me; and which you call 
a Scheme of the Solar Syſtem. Pray there- 
fore, good Sir, tell me as much as you 
think I can underſtand, about Mercury, 
the ncareſt Planet to the Sun. 


Mancuar, Madam, ſaid I, is a Planet 


whole Diameter we reckon to be about. 
2700 
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2700 miles; and therefore he is about two 
thirds of the Earth's Magnitude. His 
Diſtance from the Sun is about 32 millions 
of miles; and his mean Diſtance from us, 
about 22000 of the Earth's Semidiameter, 
or 88000000 miles, according to Caſſinis 
Numbers. He revolves: round. the Sun in 
ſomething leſs than- 88 days, with the Ve- 
locity'of 100000 miles in an Hour; which is 
almoſt as faſt again as the Earth travels: for 
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we don't go above 56000 miles in that time; 


and yet that is making pretty good ſpeed 
too; for that don't want much of 1000 
Miles in a Minute, or 15 miles in a Second; 
or in that ſpace of Time in which you can 
diſtinctly pronounce one, two, three, four. 
And yet however amazingly ſwift this may 
ſcem, tis crawling like the American Ig- 
navus, or Beaſt called the Singgard, in 
compariſon of the Velocity of the Rays 
of Light, which certainly move about 
180,000 miles in that time. 


WAT! in a Second? ſaid ſhe : Let me 
ſce——why, that is almoſt 50000 miles 
while can ſay the word Light. For god- 
ſake ſtop a little, or you will make me per- 
fectly giddy: my Head will turn quite 
round. What! have you and I then been 
travelling almoſt 2000 miles together this 
Morning, and I knew nothing of the matter! 

3 418 
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fach as we are; for our Bodies could by no 
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*T1s even fo, Madam, ſaid I; and you 
ſee we move caſily: But if you pleaſe, | 
will go on. The Heat of the Sun there, 
is probably 7 times (Mr. Huygens faith 9 
rimes) as great as with us in the hotreft 
Summer; which is, I believe, enough to 
make Water to boil. You will calily fee 
therefore that his Inhabitants cannot be 


means bear tuch a Degree of Hcat. 


Our Anceſtors Bodies, ſaid ſhe, I be- 
lieve could not: but by our drinking ſo 
much fcalding Tea and Coffee as we now 
do, I ſhould think we arc preparing our- 
telves to go and live there: And J ſuppoſe 
our famous Fire-Eater came from thence. 
There can be no Fluids ſure in this Fiery 
Planet, much leſs denſe, than that which 
bears his Name; and no doubt all things 
elſe arc denſe there in the ſame Propor- 
tion, or elſe the Sun would rarify him, 
and fend all his Furniturc off in Fume, 
Smoak, and Vapour. 

Well! ſaid the Lady, as much as I hate 
frozen Zones, and bitter cold Weather, I 
think this Mercurial World to be wortc 
in the other Extream; ſo] will never wiſh 
tor a Voyage thither, 
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No Madam, ſaid I, you will find this 
Farth' to be a much more eligible Place 
ff Abode for People of our make, than 
ny other which we yet have diſcover'd in 
he beſt Planet of them all. As for this 
we are talking of, Mercury is fo near the 
Sun, that he is very rarely ſeen by any 
but Aſtronomers, who know how to look 


after him. But about St. George's Day laſt 


he was at his greateſt Diſtance tom the 
sun, and then about 8 in the Evening 
might have been ſeen very plainly. 


WEL, ſaid ſhe, I ſhall not much 
trouble my ſeif ro enquire after him; but 
temember I law him very plain and di- 
ſtint, during the Total Darkneſs, in the 
aſt Eclipſe of the Sun; and-that ſhall ſa- 
tisfy my Curioſity, til. ſome other Op- 
portunity offers it* (elf. But pray, S, 
doth the Teleſcope ſhew us any thing re- 
markable about him? 


ON L, Madam, that he hath Phaſes, 
as we call them, like thoſe of the Moon, 
and ſometimes appears full, and ſometimes 
horned, like her, which you: will cafity 
conceive muſt be the Cafe of any Globe 
of Earth illuminated by moving round 
the Sun, and changing irs Poſition; ' wirk 

"I regard 
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ſition of that Axis is, tho tis probable 


of that Luminary, and may very eaſily be 


Aſtronomical Dialognes. 
regard to him, and to our Eyes. It hath 
not been yet diſcovered by any Spots c 
Marks upon him, that he revolves rount 
his Axis, nor conſequently what the Po. 


he performs that Motion in a certain and 
determinate Time, as the reſt of the pri 
mary, and I believe all the ſecondary Plz 
nets do. Venus and our Earth muſt need 
appear very bright and large to the Inhv 
bitants in this Planct, and the former will 
ſeem 6 or 7 times larger than ſhe dothto 
us, which will help to ſupply the want d 
a Moon to him in the Night. Bur there 
is one more very remarkable Phænomenon 
of him, and that is, that as his Orbit is 
within ours, he muſt ſometimes get be 
tween us and the Sun, and then he ap- 
pears like a little black Spot in the Fac: 


obſerved and diſtinguiſh'd by a Teleſcope. 


O, I am mightily pleaſed with this 
ſaid the Lady, and ſhall I ever ſee him in 
that Poſition? 


I Hopx you will many a time, Mz 
dam, ſaid I, for he will be there in April 
1720, and in October in 1723, which Þ 
but a little while hence; and he will allo 
be there again in May 1761, 

WELL 
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WELL, ſaid ſhe, I will then have a 
full look at him, if I live ſo long; and 
in the mean time let this Herald of the 
Gods ramble on as he pleaſes; and let us 7 
talk next about Venus. — 


Beneath the ſliding Sun, who runs her Race, Dudens 
Doth faireſt ſhine, and beſt become the Place: * 
or her the Vinds their Eaſtern Blaſts forbear, 

Month reveals the Spring, and opens all the 


(Tear. 
ith ſmiling Aſpect ſhe ſerenely moves ! 

{dorns with Flowers the Meads, with Leaves the 
(Groves, 
joyous Birds her Welcome firſt expreſs, 

Native Songs her Genial Fire confeſs. 


But whither am I running? Pray, Sir, 
ſtop me a little, and tell me ſome ſerious 


Aſtronomical Things about this celebrated 
lanet, | 


TRE Diſtance of Venus, ſaid I, Madam, 
from the Sun is about 60 Millions of 
Miles; and by ſome Spots which the Te— 
eſcope hath diſcovered in her Face, ſhe 
appears to have a Revolution round her 
Axis; The Time of which ſeems to be 
bout 23 Hours. But neither Caſſini at 
Paris, nor our Mr. Hook here, tho' they 

1 2 plainly 
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plainly ſaw the Spots to move, were able, 


poſitively and expreſily to determine the 
Time of her Diurnal Rotation round her 


Axis; tho' the former takes it, as I ſaid 


before, to be in about 23 Hours; and 
therefore that will be the Length of her 
Natural Day. Her Motion in her Orbit 
round the Sun, is perform'd in a little 
above 224 Days, and her Motion in an 
Hour is about 70000 Miles. 


THAT'S pretty fair, ſaid ſhe, too for 
Lady; but I am glad ſhe doth not fly quite 
ſo faſt as the laſt Whirlegig Merci, 
however : But pray, Sir, go on. 


TEIS Planet, Madam, ſaid I, Mr. 
Huygens takes to have a large Atmoſphere 
which reflects ſo ſtrong and glaring a Light, 
that her Body is rarely ſeeri clear and di 
ſtint. She alſo hath Phaſes like the 
Moon ; as was before obſerved of - Mer- 
cury; ſhe hath no Satellites, Attendants 
Moons, or Secondary Plancts moving 


round her, becauſe, as you very juſtly ob- 


ſerved a while ago, Mercury and ſhe be 
ing ſo near the Sun, have no occaſion t0 
be enlightned by Moons, as our Earth, 
Jupiter and rs have. Indeed Caſſini, 
in the Years 1672, and 1686, with a Tc 


Ieſcope of 34 Feet, fancied he ſaw 4 5 
tellite 
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telftte moving round her, whole Diame- 
ter was about a quarter part of that of 


Venus: And Dr. Gregory thinks it not 


improbable, that this might be really a 
Moon to this Planet, and takes the reaſon 
of its not being uſually ſcen, to be, the un- 
fitneſs of its Surface to reflect the Rays of 
Light: But as no ſubſequent Obſervations 
have confirmed this, I look upon it no 
more than a Conjecture. Neither ſhe nor 
Mercury ever come fo much as into 
Quudratare with the Sun, much leſs to 
an Oppoſition to him ; and indeed, their 
utmoſt Elongution from him, as we call 


it, or greateſt Diſtance Eaſt or Weſt from 


the Sun, never amounts to above 2 Signs; 
Mercury not going above 28, and Venus 
never above 48 Degrees from the Sun. 
She is uch about the bigneſs of our Earth: 
And the Light and Heat of the Sun, is a- 


bout 4 times as great as it is with us. 


Fu heartily ſorry, faid the Lady, that 


tis fo; for 1 would fain have had this 


beautiful Planet to have been inhabited 
by juſt fach fine Gentlemen and Ladies as 
we have hete; but I find 'twan't do; the 
Women wou'd be there all as ſwarthy as 
Gipftes, and fry and (ſweat like Negroes 
in Africa: Out upon it! Fm afraid 1 
1 3 mal! 
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| ſhall find never a Planet fit to be inhia- 
bited by ſuch People as you and I are. 
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MADAM, ſaid I, take care; you ate 
falling in with the Aſtrologic Whimſies; 
one would think you had read At has. 
Kircher's Iter Extaticum, which agrees 
with your Wiſhes as to Venus, Mercury, 
and Jupiter; but he = Mars all 


Smoke and Fire, and Saturn nothing but 
dull Lead, Dirt and Naſtineſs, as you will 
find when you come to look over Mr, 
Huygens's Planetary Worlds, which | have 
ordered the Bookſeller to ſend you. 


You are always cautioning me againſt 
Aſtrology, ſaid ſhe, and I muſt thank you 
for it. Bur I have hcard that their 6eg:mmnmg 
with that Study, hath made ſome Men be- 
come good Mathematicians, and even Aſtro- 
nomers; Shall I name them to you, Sir? 
you have forgot what you have told me of 
tome of your Friends. But enough, let us 
proceed, and before we have quite done 
with this warm Dame, will you pleaſe to 
tell me, why ſhe is ſometimes our Morning, 
and ſometimes our Evening Star? 


THrar depends Madam, ſaid I, on het 
Poſition, with regard to the Sun and us; 
when ſhe is in that part of her Orbit which 
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is below the Sun, or between him and us, 
then ſhe is the Morning Star ; but when 
ſhe gets into the oppoſite part of her Orbit 


above the Sun, then ſhe becomes our 
Evening Star. 


AND under both thoſe Denominations, 
| faid ſhe, I think the Poets make her change 
her Sex, and turn He-. Thing, as if ſhe could 
not be as uſeful when of our Gender, as 
of yours; for thus, forſooth, Mr. Dryden 
Compliments the Changeling : 


So from the Seas exerts his Radiant Head, 


That Star, by whom the Lights of Heaven are led, 


Shakes from his Roſy Locks the pearly Deus, 
Diſpeli the Darkneſs, and the Day renews. 


And ſo that blind Creature Milton cries, 
Bright Heſperus that leads the ſtarry Train, &c. 


Marry come up indeed! Can nothing but 
Men ſerve you ? Sure we have had Women 
every way as well qualify'd to be Morning 
or Evening Stars as any bearded Tyrant of 
you all, | | | 


MADAM, faid I, this is only owing to 
Cuſtom, which hath made it the Mens 
Province to write Books and make Verſes, 
and ſo they compliment themſelves : But 
however, you may be pretty caſy, when 
| | I 4 you 
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you reflect, that we uſually call the 1 
uſeful things She's; Our Saxon Anceltors 
and our plain honeſt Country Folk, now 
call the dun himſelf, that Father and Go- 
vernor of all the Planets, e; and fo we 
agree to call Guns and Fowling-Pieces; 
nay, our Sailors are ſo well bred, and fuch 
Lovers of your Sex, that they call a Ship 
Che, tho' fhe be a Man of War. 


ö ws 


Werp! ſaid ſhe, this is ſome kind of 
Atonement and Satisfaction; and theyes 
fore at your deſire, I will for this time for. 
give the Goſſips of Phoſphorus and Hefper ; 
but if they ſnauld attempt to make a Man 
of the Moan, 1 will never paſs it by, for ! 
can hardly be recanciled to thoſe that place 
a Man in that Planet. But have you any 
thing further to tell me about Venus? 


ONLY, Madam, that She alſo ſome- 
times, like her Neighbour Mercury, hath 
appeared like a Spot in the Sun; as you 
will caſily conceive ſhe may, when yqu 
conſider that the Orbit of the Earth in: 
cludes her's within it; and that therefore 
ſhe muſt be ſometimes, tho' very ſeldom, 
between our Eye and the Sun, and then ſhe 
will appear like a Spot in the Sun's Disk. 
The next time that Feuus will be ſeen in 
the Sun, will be May 26. 1761. a little 
before 6 in the Morning; I wiſh yout 

Ladyſhip 
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Ladyſhip Health and Happineſs till the time 
of that Obſervation, and that you may be 


then well enough tO get up to ſee it. 


O]! Sir, (aid ſhe, I can riſe betimes in a 
Morning, for a leſſer Occaſion than this: 
and I deſign to ſee that ſurprizing Appea- 
rance, if it pleaſe God I live ſo long: But 
methinks tis a little ungratefully done of 
the Moon, and theſe lower Planets, ſaid 
ſhe, thus to eclipſe him, or deprive him 
of any of his Light, when they receive all 
theirs from him 5 tho' Tm almoſt afraid 
our Earth doth ſo too: for ſince ſhe is a 
Moon to the Moon, it muſt often be inter- 
poſed between the Sun and Moon, and 
therefore for a time deprive the latter of 
the Light of the former, 


Uron my word, Madam, aid I, you 
begin to run great Lengths, and go dcep 
into the very Heart of Aſtronomy: And 
if you will pleaſe to read Dr. Gregory's 
Comparative Aſtronomy, in the Place I 


defore recommended to you, you will be 


glad to ſee how rightly you have reaſoned. 
Shall we proceed next, Madam, to talk 


about what they call the Superior Planets ; 


and in particular about Mars, who next Mars. 


occurs in Order? 


YEs, 


I2T 
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YEs, ſaid ſhe, we muſt take him in his 
way; but I hope you Aſtronomers han't 
ſuch terrible ſhocking things to ſay of him 
as the Poets have. Mr. Dryden, I re- 
member, gives {ſuch a Deſcription of Him 
and his Temple, as when I read it, chill'd 
me with Horror; and what is worſe ſtill, 
after he had enumerated all manner of 
Slaughters, ne Plagues, Occ. he adds 


this : 


Theſe and a thouſand more the Fane adorn, 

Their Fates were written e er the Men were born; 
| All copied from the Heavens, and ruling Force 
O this Red Star, in his revolving Courſe : 
The Form of Mars, high on a Chariot ſtood, 

A ſheath'd in Arms, and gruffly look d the God. 


' No, Madam, faid I, we give him no 
ſuch Power of doing Miſchief in our Hy. 
potheſes ; but make him as calm and as 
gentle as any of the Planets. 


VERY well, ſaid ſhe, then begin, and 
ſay what you pleaſe of him. g 


THEY account the Diameter of Mars, 
Madam, ſaid I, to be about 4400 miles, 
and therefore he muſt be much leſs than 
our Earth: And his Diſtance from the Sun 
is 
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s about 123,000,000 miles; he revolves 


about the Sun in 687 Days nearly, and runs 
at the rate of 45000 miles in an Hour. 


WELIII ſaid ſhe, that is pretty good 
marching too, for a Man in Armour. Sir, 
praygo on. 


MAD AM, ſaid I, by ſome Spots which 
have appeared in him, the Time of his 
Diurnal Revolution, is by Mr. Huygens 
ſettled exactly at 24 Hours 40 Minutes; 
and the Motion of thoſe Spots hath alſo 
diſcovered that this Axis hath very little 
or no Inclination to the Plane of his Orbit; 
and therefore the Martial Inhabitants will 
haye no (ſenſible difference between Sum- 
mer and Winter. [Huygens thinks that 
the Colour of the Earth in him is blacker 
than that of Jupiter, or the Moon. His 
Light and Heat is twice, and ſomctimes 
thrice, as weak as what we receive from 
the Sun. When he is in his Quadratures, 
as they call it, that is, in the middle be- 
tween his Conjunction with, or Oppoſition 
to the Sun, he appears a little gibboſe, and 
to a good Glaſs almoſt bi//efFed ; but when 
at Full, perfectly round and diſtinct. The 
Tele ſeope hath not yet been able to diſtin- 
guiſh any Moon, or Satellites moving round 
him; but that will not be a demonſtrative 

Rea- 


* 
44 


Jupiter. 


See Fig. 
IV. 
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Reafon that there are Bone at all: for ag 
they are at a great Diſtanee from us, ſd they 
may be but ſmall, and reflect but a weak 
and ſmall Light, and therefore may not be 
viſible. The Proportion of Heat and 
Light in this Planet, in compafiſon of outs, 
is not much above half. 


O!] faid The, for all he looks /> red, 
then I perceive the Planet is not ſo fiery 
as the Poets feign the God of War to have 
been. Pray, Sir, let us gd on to Jupiter. 


THIS, Madam, ſaid I, is the largeſt of 
all the Planets, and you ſee by the generil 
Scheme, that he is much more remote from 
the Sun, than any of the Inferiot Plans 
we have alteady been diſesufſing of, and 
therefore Heaven hath granted him a ſupply 
of Light, by 4 Moons or Satellites, which 
revolve tound him as out Moon doth round 
us; and theſe Moons, like the Satellites of 
Saturn, are fo much leſs than their primary 
Planets, that they are not viſible without 
long Glaſſes, and therefore were perfectly 

unknown until the laſt Age. 
Theſe ſecondary Planets ſuffet four kinds 
of Eclipſes. (r.) When they are within 
the Shadows of their Principal. (2.) When 
the primary Planet is between them and us. 
63.) When they are between their Primary 
| one 
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one and us; for then tis difficult to diſtin- 

iſh of two Luminous Points one from 
the other. (4.) When they interpoſe he- 
tween one another and our Eye, ſo as to 
hide one another from our Sight; which 
indeed happens but very rarely. And; all 
theſe Attendants or Satellites, as well as 
Saturns, like the Moon, the Earth's moſt 
obſequious humble Servant, do always turn 
their Faces towards their Lords the primary 
Planets, about whom they revalve, and on 
vhom they Wait. 


Fu 1s, ſaid ſhe, exhibits a good Image 


of reſpect and regard in Servants and At- 
tendants; I wiſh our Earthly ones would 
imitate the Celeftial. 


MAp AM, ſaid I, the Times of the Pe- 
riodical Revolutions of Jupiters Moons 
round about him, are as follows: 

The innermoſt moves round him in 


1 Day and 18 Hours, the ſecond in 3 Days 
13 Hours, the third in 7 Days and almoſt 


4 Hours, and the outermoſt in 16 Days 
and 16 + Hours. In the Lexicon Tech- 
nicum, you will find a good deal more 
about this Planet, and how the Eclipſes.of 
his Satellites are calculated; and thence: 
ariſes an eaſy way to find the Longitude on 
Shore: But I doubt it is not ns > at 
1 Ca, 
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Sea. If this Evening happen to be cleat, 


(as it promiſes well) I will ſhew you the 
Planet with his Attendants about him, 


I SHALL long to ſee that Sight, ſaid 


ſhe 3 but pray go on, and tell me more 
about this noble Planet. 


H1s Diameter, Madam, ſaid I, is above 
80,000 Miles ; and the Quantity of Matter 
in him is about 220 times greater than that 
of our Earth; and his Diſtance from the 
Sun about 424 millions of Miles: He re- 
volves round his own Axis in 9 Hours and 
56 Minutes, and about the Sun in 11 Years 
and 10 Months: And ſo large is his Orbit, 
that he moves after the rate of about 24,000 
Miles in an Hour. 


TBIsS Planet, ſaid ſhe, makes a great 
Figure by the largeneſs of his Bulk, and 
the grandure of his Attendants ; but pray 
what kind of Temperament hath the Air 
of Fupiter I doubt it muſt be much 
colder than ours, and then I ſhall never de: 
ſire to be a Jovian. 


Map am, ſaid I, the Heat and Light of 
the Sun can't be above a 27th Part of what 
we enjoy here, and therefore it muſt be 
very dark, diſmal, and cold living there a 

an 
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and the weight of all Bodies will be double 
to what they are on our Earth. 


Nay, ſaid ſhe, if the People be twice 
as heavy, and almoſt zo times as cold as 
we are, even let them live by themſelves 
for me; I'll never hanker after going thi- 
ther, but content myſelf with ſome jovial 
Friends here in our dirty Planet, as 
Dr. Burnet call'd it; but I ſhall never have 
much value for his Judgment any more, 
that repreſented Jupiter as the Pattern of 
the fine Antediluvian World. But pray, 
Sir, What Diſtance may theſe 4 Moons of 
Jupiter be from his Body ? | 


THe neareſt, Madam, ſaid I, is about 
130,000 Miles from that Planet; the ſe- 
cond about 364,000; the third 5 80, ooo; 
and the fourth or outermoſt is about 2 
million of Miles diſtant from him. 


WA a fine Appearance muſt theſe 
four Moons make, ſaid ſhe, and what fre- 
quent Eclipſes of the Sun, and of one 
another, do they produce! And if Jupiter 
hath any Ocean, and ir ben't always frozen 
up like the Balticł in a hard Winter, what 
whisking Tides muſt they produce there, 
lince our own Moon hath ſo great an Effect 
here, in that reſpect 


I M aDAM, 
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ical or Natural Knowledge: That Specu- 
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Map AM, ſaid I, I ſee you don't only 
advance in Aſtronomical, but even in Phy. 


lation about the Pides of Jupiter is cu. 
rious and new, and will be worth a further 
purſuit. But if you pleaſe, we will now 
go on with our Planet's Phenomena. You 
fee by the Figure of Jupiter, that beſides a 2 
famous Spot by which: his Diurnal Motion 

was determined, there are Appearances in 

him like Swathes or Belts, as they call 
them: Theſe they take to be moveable, 
and to be formed by the Clouds of this 
Planet, which ſeem; like our Trade-Winds, 
to lie in Tracts parallel to the Zquator of 


Jupiter. 


AND if theſe are really Clouds, ſays 
ſhe, wont it be a proof of Jupiters 
having a vapotous Atmoſphere about hin 
like that of our Earth. 


(11 


Ir will doubtleſs ſhew, ſaid I, Madam, 
that he hath ſomething round him like 
our Air: but its Texture, Gravity, and 
Elafticity may notwithſtanding be vaſtly 
different from that of Ours; but if by it 
you mean to iaſinuate that he is inhabited, 
entirely: agree with you; for I take it, 
that ſuch an Apparatus as the making; four 

Moons 
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Moons to revolve about, and to enlighten 


him; (as five ſuch there are alſo moving 


round Saturn, beſides his Ring) I take this, 
| ſay, to be a demonſtrative Proof of both 
Wrhcle Planets having ſome kind of Inha- 
bitants, who have Eyes to ſtand in need 
of Light, as well as other Senſes proper 
for their Natures : For we never find Na- 
ture doing any thing in vain, bur order- 
ing all things with the moſt conſummate 

Wiſdom 5 and we muſt never believe the 
vould form Moons, where there are no 
Pcople to be lighted by them. 


an be ſeen by the Fovial Unhabiranrs ? 
No, Madam, faid I, by no mcans. 


Lo RD! what vain Creatures we arc, 
ld ſhe, in this Earthly Planet > What a 
biſtle do we make to extend our Power 
ad Empire over it? But I'm mighty glad 
tie impertinent and deſtructive Ambition 
of an Alexander or a Louis le Grand, can't 


de heard of in Jupiter; and I hope the 


Heroes there are always exerting them- 
elves for the good of their People. How 
ſun is it alſo in ſome of our Divines, to 
uppoſe Jupiter, as well as the reſt of the 
Heavenly Bodics, to be made ont for 

K the 


Do you think, ſaid ſhe, that our Earth 
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the uſe of Mankind? When yet, neither 
in him nor in Saturn, can the Place of 


our Habitation be ſeen. But pray, Sir, 
go on. 


THIS, Madam, ſaid I, I think is al 
that is very remarkable about this famous 
Planet, except one thing more, which is 
indeed very conſiderable and ſurprizing: 
And that is this; that by the Eclipſes of 
Jupiter's Satellites, made by the Interpo 
ſition of his Body between them and ou 
Eye, it hath been diſcovered that Light is 
in its Motion Progreſſive, and not Inſtan- 
taneous, but that it takes up a determinate 
Time to come from Jupiter to our Eyes: 
For they have obſerved that theſe Ecliples 
happen ſooner than they ought to do, bj 
Calculation, when Jupiter is neareſt t0 
the Earth; and when Jupiter is fartheſt te- 
moved from our Earth, then thoſe Eclipſe 


do not happen ſo ſoon as they ſhould do 


by Calculation, The difference between 
Fupiter's neareſt and fartheſt Diſtance from 
our Earth is the Diameter of the annui 
Orbit, and the Difference of the Eclipl6 
of Jupiter's Satellites appearing ſooner 0 
later than the Time by Calculation and 
thoſe Differences being ſtill the ſame, © 
cording to the Diſtance of Jupiter from 
our Earth, it is therefore exactly found 5 


Obſer⸗ 


1 
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Obſervation, the Time that Lignt takes to 
move the length of the Diameter of the 
annual Orbit of our Earth. And by thoſe 
Obſervations it is found that Light moves 
from the Sun to us in 7+ Minutes of Time: 
And on this Calculation it was, that what 
I told you before about the prodigious 


Velocity of the Rays of Light, was foun- 
ded. 


I SHALL look a little further, ſaid 
ſhe, into this Affair ſome other time; bur, 


— 
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pray, let us now go on to talk about Sa- Saturn. 


furn. 


THAT outermoſt Planet in our Sy- 
ſtem, Madam, ſaid I, is at a very great 
Diſtance from the Sun, about 777 millions 
of Miles; and the Time of his Revolu— 
tion round him, is about 30 Ycars, or 
more exactly ſpeaking, in 10759 Days, 
6 Hours, and 36 Minutes: And yet ſo 
very large is his Orbit, that he moves at 
the rate of abour 18000 Miles an Hour ; 
his Diameter is about 61000 Miles ; and 
with regard to the Quantity of Matter in 
him, tis about 94 times as great as that 
of our Earth; but his Denſity is not much 
aboye a 7th part of that of the Matter of 
our Planet. And as to Light and Heat, 
tis probable that he hath not above a goth 

K 2 part 
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part of what we enjoy by the Sun. In- 
deed in order to ſupply this great Defect 
of the Sun's Light, occaſion'd by ſo great 
a Diſtance, our All-wiſe Creator hath fur- 
niſh'd him with Five Moons or Attendants ; 
the largeſt of all which, and which is the 
only one that is commonly ſeen, 1s the 
4th in order from his Body ; and he bears 
the Name of the Huygenian Satellite, be- 
cauſe firſt diſcoverd by Mr. Huygens. 
Theſe Satellites of Saturn revolve round 
him in the Plane of his Ring (of which 
Ring I ſhall ſpeak preſently) and ſo their 
Circles make the ſame Angle with his 
Orbit, that the Plane of his Ring doth, 
which is about 31 Degrees. But the 
Orbit of Saturn himſelf is nearly coinei- 
dent with thc Plane of our Earth's Eclip- 
tick, as arc indeed the Orbits of all the 
primary Planets. It doth not yet, I think, 
appear, that Saturn bath any Diurnal Re- 
volution round his own Axis; the Time 


of his Pcriodick Motion round the Sun, 


I gave you before; and thoſe of his Sa- 
tcllitcs are as follows: The Innermoſt of 
theſe Moons revolves round Jaftarn in onc 
Day, 21 Hours and 20 Minutes, and is 
diſtant from him about 146,000 Miles. 
The ſecond is diſtant from him about 
187,000 Miles, and performs his Revolu- 
tion in 2 Days, 17 Hours and 40 2 

0 
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The third's Revolution takes up 4 Days, 
13 Hours and 45 Minutes, and he is di- 
ſtant from the Centre of Saturn about 
263,000 Miles. The Huygenian Satel- 
lite is about 600,000 Miles from him, 
and moves round him in 15 Days, 22 
Hours and 40 Minutes. The laſt is 
1,800,000 Miles diſtant from Saturn, and 
takes up 79 Days, 22 Hours, in revolving 
round him, 

'Tis highly probable that there may be 
more Satellites than theſe five moving 
round this remote Planet; but their Di- 
ſtance is ſo great, and their Light may 
be ſo obſcure, as that they have hitherto 
eſcaped our Eyes, and perhaps may con- 
tinue to do ſo for ever; for I don't think 
that our Teleſcopes will be much farther 
improved, | 

But the moſt ſurprizing and unparallel'd 
Phenomenon of all, in this Planet, is that 
which we call bis Ring; which appears 
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nearly as the Figure repreſents it, in an vid. Fig: 
ordinary Teleſcope: Tis a vaſt Body ot 7 Saturn. 


Earth, as is moſt probable, of perhaps 7 


or 800 Miles in thickneſs, which at the 


Diſtance of about 21000 Miles from Ca- 
turn's Body, and with juſt as great a 
breadth, is placed in a circular Arch, 
round about the Planet, in figure much 
like the great wooden Crane-Wheels in 
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deal of ſtrong g Light, yet the marginal Sur- 
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which Men or Horſes walk, to raile Goods, 
or to draw Water. Tis placed exactly over 
the Equator of Saturn, and is not any 
way contiguous to his Body, nor ſupported 
by any thing. The Surface of this Ring 
is not rough and full of Hills and Protu- 
berances, as that of the Moon in moſt 
places is; but even and plain, as it is in 
thoſe Regions of the Moon, which ſome, 
becauſe of their great Evenneſs, have 
judged to be Seas. 


THe Thickneſs of the Ring, comes 
not into Aſtronomical Obſervation, ap- 
pearing but as a Line. And tho the two 
broad Surfaces of the Ring reflect a good 


face of it, or its Edge or middle Part be- 
tween the two eminent Surfaces, reflects 
hardly any at all. The Plane of the Ring 
is inclined to that of the Ecliptic, with 
an Angle of about 3 1 Degrees; and this 
Inclination in the Courſe of one entire 
Revolution of Saturn round the Sun, hath 
ſome Variation; being twice greateſt, 
and twice the leaſt of all. And this oc- 
caſtons the Planet fometimes to appear 
without any Ring at all, as when the 
Sun happens to be in the Plane of the 
Ring ; and at other times, with Anſe, a5 
they call them, or Handles only ; when 
but 
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but little of the Surface ot tuc Ring can 
be ſeen : And at all other times the Ring 
will appear in an Oval Form, which ſome- 
times will be more, ſometimes leſs ob- 


long. 


I ſuppoſe, ſaid the Lady, it is at that 
critical Time when the Anſæ only appear, 
that Saturn puts on the Figure which Hu- 
dibras makes Sydrophel give him, that is, 
that tis like a 7 ovacco-Stopper. 


TRHAx is but a mean Ridicule, ſaid I, 


Madam; but J perceive it hath ſome Uſe; 
for it impreſſes itſelf, and the Thing, 
ſtronger on the Memory, than perhaps 
a more juſt and ſerious Deſcription would 
have done. But your Ladyſhip will ſoon 
be above theſe little Helps: And you will 
reccive a great deal of Pleaſure, Madam, 
by reading what Dr, Gregory hath writ- 
ten about this Ring, in his Diſcourſe of 
Saturn, and in his Comparative Aſtro- 
nomy, ſo often recommended to you; 
where the moſt conſiderable Phænomena 
of this Ring, and of the Satellites, as 
they appear to an Eye ſuppoſed to be 
placed in Saturn, are explained and ac- 
counted for; or you may conſult the 
Lexicon Technicum. 
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I WILL, faid ſhe, attach my ſelf hear- 
tily to that Book, as ſoon as I can: And 
atter we have viewd this Planet with 
our Teleſcope, which 1 will fit up any 
time of the Night to do, if you can af. 
ford me your Aſſiſtance. For theſe two 
ſuperior Planets have ſo many Wonder 
attending them, that I grow ſeriouſly 
amazed; and long to underſtand a little 
more of them, and to contemplate theſe 
wonderful Works of our great Creator, 
And indeed what a vaſt Field of Thought, 
what a new World of Speculation, do 


empty and ſtarvd is a Mind unfurniſh'd 
with ſuch glorious Ideas! 

What a rich Fund of Images is treaſured 
up here to embelliſn our Poetry? And yet 
I don't remember to have met with many 
Alluſions taken from theſe Things, er- 
cept in a lite Copy of Verſes preſented 
to her Grace the Dutcheſs of Bolton, 
where after the Poet had faid a great many 
fine and juſt things of her, I now remem- 
ber theſe Lines; the Beauty, and Propriety 
of which, did not at firſt ſtrike me ſo 
much as they do now, 'fince I have been 
convcriant with theſe Speculations. 


9 
Bol rox 5 
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Bol r oN the Centre of Reſpodt aud Love ; 


Round her, like Plauets, we at Diſtance move : 
From her receive our Light, derive our Heat, 8 


And ſtill tow'yds Her we tend and gravitate, 
Juſt in Proportion to our Senſe and Weight. 


But now, Sir, ſaid ſhe, if you pleaſe 


we will leave off, unbend, and go to our 
Tea. | 


THE Lady plied her Teleſcopes, and 
purſued her Aſtronomical Studies with 
great Application and Succeſs; and after 
fome time, when I had the Honour to wait 
upon her again, ſhe took me out into the 
Summer-houſe in the Garden, and then 
began thus with me. 


SIR, ſaid ſhe, you have already taken 
a great deal of pains to gratify a Woman's 
Curioſity ; but I muſt beg you to indulge 
me yet a little further, and to afford me a 
Lecture upon another Point; about which, 
as lam aſhamed to trouble you, ſol ſhould 
be afraid to ask you, but that you have 
been ſo kind already, as to help me to get 
rid of many Fears and Terrors, too inci- 
dent to our Sex: And if you can eaſe my 
Mind of this remaining Dread, I ſhall think 
you can do me a ſignal piece of Service. 


You 


137 


138 


Aſtronomical Dialogues. 

You muſt know I have been tumbling 
over thoſe Books of Aſtronomy, Which 
you have bid me read ; and tho' there be 
very many Things that I don't underſtand 
fully at preſent, yet there are ſome alſo 
that I know enough of, to be put into the 
Vapours by them. 

The Affair of Comets, Sir, with their 
griſly Beards and hortid Tails, fright me 
almoſt out of my Wits : For god-ſake 

therefore, tell me, as plainly as you can, 
whether my Dread is well-grounded ; Do 
they really forebode all manner of Miſchief 
to Mankind, as well as do a great deal, 
when they come among us? What arc 
they? Are their Motions natural, and ac- 
countable by Mathematical Calculation, 2 
thoſe of the Planets? Or are they miracu- 
louſly ſent hither as the Meſſengers of God' 
Wrath, and as the Executioners of his 
Judgments upon ſinful Mankind! 


MADAM, ſaid I, as to their Preſages, 

I take them to be entirely groundlc(s; 
but they may be made (as almoſt any 
other of the Heavenly Bodies may, if 
God pleaſes) to become the Inſtruments 
of Evil and Deſtruction to any of the 
other Planets; but indeed it doth not 
plainly appear, ſince their Motions and 
Appearances have been of late more full) 
ay 
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enquired into, that they have any ſuch 
deſtruftivs Uſe, or that they have actually 
done any real Miſchief in the Planetary 
World. There have indeed been ſome 
ſuch Conjectures; but as I take them to 
be no more, I will not trouble you with 
them now; becauſe I believe they will 
occur to you in your future purſuit of 
theſe Studies, 


I'm glad to hear you ſay ſo, aid ſhe, 
and I begin a little to be comforted : But 
pray go on, and compleat my Cure; for 
| don't care to be drowy'd or burnt up 
by one of theſe extravagant Ramblexs, a 
Comet, before I am aware. 


O MADAM, faid I, I perceive where 
you have been dipping; I will therefore 
give you the moſt ſatisfactory Account I 
can. 


THE Ancients, you muſt know, ge- 
nerally believ'd Comets to be only Meteors, 
like our Firedrakes, & c. and that they 
were no higher than our Regions of the 
Air; while ſome modern Writers placed 
them among the fixed Stars. But ſubſe- 
quent Obſervations, with good Inſtru- 
ments, and the Application of the Laws 
of Motion and Geometry, to * 
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cal Enquiries, have now ſatisfied us almoſt 
to a Demonſtration, that they are a kind 
of Planets revolving in determinate Pe. 
riods round the Sun : But indeed the Or. 
bits of many of them are ſo very ob. 
long, excentric or oval, as well as large 
and extended, that they can appear to us 
but very ſeldom; and when they do be. 
come viſible, they exhibit Appearances 
which are very ſurprizing ; for the lower 
ends of their Orbits are ſo very near thc 
Sun, that when they come down into 
that part, or into their Peribelion, as tis 
call'd, they are actually heated and ſet on 
fire by him to ſuch a degree, as not to 
get off again, without fach dreadful Bad 
and Tails, as would really fright ſuch a 
don't underſtand and conkder how the) 
come by them. 


BLESS me! ſaid ſhe, why then if our 
Earth moved in ſuch an Orbit, I ſee we 
might be eaſily deſtroyed and burat up, 
by that very Sun, who now gives us 
cheering Light and kindly Heat! | 


11s very true, Madam, ſaid I ; for 
that great Comet which appeared here 
in the Year 1680, (and which I faw 
and very well remember, tho' then but 


a Boy) went ſo near to the Sun, as 10 
ac 
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acquire a Degree of Heat above 2000 
times as great as that of red-hot Iron : 
And if its Body was about the Size of 
our Earth, as it was judged to be, it 
won't be cool again this Million of Years. 
And yet it pleaſed God, that that Comet 
went away from us, without doing us 
any ſenſible Harm, that I know of; and 
ſo little do I fear being hurt by any of 
them, that I could almoſt wiſh another 
would appear, to help us to compleat the 
Theory of their Motions. 


Nay, ſaid ſhe, if you that know ſo 
much of them are not afraid of them, 
Im ſure I won't be ſo for the future: 
Pray therefore, Sir, proceed, and tell me 
what you can of the Number, Motions, 
and Appearances of theſe Comets, how 
their Beards and Tails are formed; and 
how you account for the moſt eminent of 
their Appearances. 


Mapam, ſaid I, there have within 
this laſt 400 Years appeared to this part of 
the World but 24 Comets, (how much 
greater a Number there may be, God 
knows, and perhaps ſubſequent Obſer- 
vations may diſcover more.) And of 
theſe, according to the Obſervations of 
Dr. Halley and other Aſtronomers, * 
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of them have had their Orbits and Appes 
rances ſo very lite, and the Times of their 
Appearing 1o very equal, that they have 
judged it very probable that thoſe three 
Comets, which ſucceſſively appeared as 
three, were in reality but one or the ſame 
Comet appearing at three ſeveral times, 
And the like they are inclined to judge 
of two others; that they alſo are but one, 
appearing at two different times. | 
That great Comer that appeared here 
in the Years 1680, and 1681, was ſeen 
before in our Hemiſphere, A. D. 1 106; 
once before, about the Year 532; and 
alſo 44 Years before our Saviour's Birth: 
And therefore they conclude the Time of 
irs Periodick Revolution round the Sun to 
575 Years. 
The Orbit: The Time of the Revolution of another 
Ag Comet, which they judge will appear again 
deferibedin A. D. 1758, is 75 Years: Another, which 
Fig. IV. probably may be ſeen here again, A.D. 
1789, makes its Ellipſis round the Sun in 
129 Years. | 


WuAr Bigneſs do you take theſe 
Comets to have been of, Sir ? ſaid the 
Lady. 


MADAM, ſaid I, they are generally 


of the ſize of the reſt of the Planets, * 
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have Atmoſpheres about them like our 
Earth: But then as all our Planets move 
pretty nearly in the Plane of the Earth s 
Ecliptic, theſe Comets are tied to no ſuch 
Rules; for the Planes of their Orbits have 
very different, nay, almoſt all manner of 
Directions and Poſitions, and their Mo- 
tions are all manner of ways; ſome from 
Eaſt to Weſt, others from Weſt to Eaſt, 
ſome from South to North, and others a 
quite contrary way, &c. And yet their 
Motion is equable enough, and ſhews us 
this great Point; that as there can be no 
ſuch ſolid Orbs as was imagined in the 
Prolemaic Syſtem ; ſo there can be neither 
any ſuch thing as a Plenum, and no ſuch 
ſubtile Matter as the Carteſians have in- 
vented, to ſolve their Hypotheſes : But 
we may fairly conclude, that all the vaſt 
Spaces both between and beyond the Pla- 
netary Syſtem, are filled with no Matter 
capable of making any conſiderable Re- 
ſiſtance to their Motions, but rather are 
an immenſe Void, or Vacuity. 


I think that is a very probable Conclu- 


ſion, ſaid ſhe; for if there were any quan- 
tity of reſiſting Matter, it muſt always ob- 
ſtruct a little, and by degrees muſt make 
very. ſenſible Alterations in the Planets 
Motions ; which I don't find to have been 


In 
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in Fact diſcovered ; but ſure, Sir, theſe 
Comets muſt go off to vaſt Diſtances from 
the Sun? 


Y ts, Madam, ſaid I, and therefore 
they are ſtill more unfit than any of the 
other Planets, to be inhabited by fuch 
kind of Beings, as thoſe of human Race; 
for the middle Diſtance of the Great Co 
met that appeated in 1680, was more 
than 5000 millions of Miles from the 
Sun; as its greateſt Diſtance was above 
twice as much ; and yet its leaſt Diſtance 
was not above a 20,000th part of its 
greateſt : ſo that in its whole Revolution, 
it would be ſubject to ſuch Extremities, 
as that its greateſt Degree of Light and 
Heat to its leaſt, were above 400 millions 
to one. And yet notwithſtanding this 
immenſe Extenſion of its Ecliptic Orbit, 


the Great and Ail-wiſe Archite& of the 


Univerſe hath probably ſo adjuſted the 
Centrifugal and the Centripetal Forces, 
that it doth not quite leave the Sun, tho 
it go ſo far from him, but returns again 
towards him, and reyolves round him in 
a determinate Period of Years. None of 
the Orbits of any of theſe Comets yet 


| known, are in or near the Plane of the 


Earth's Ecliptic; and therefore in their 


Aſcent from the Sun, tho' heated oy. 
0 
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ſo much by him, yet they won't come 


near enough to our Earth to burn us, or 
affect us with any ſenſible Heat; and 


therefore; Madam, your Fears of being 


burnt in your Bed by a Comet, I hope 
will vaniſh for this time. 


WELL, ſaid ſhe, and ſo they will ; but 
I love to know the Reaſons of things as 
well as any Man of you all. But pray, 
Sir, what are the Heads, Beards, and 
Tails of theſe Comets? 


.MapaM;, ſaid I, the Bodies of Co- 
mets are probably in Subſtance like our 
Earth; fixt, ſolid, and compact: Their 
Tails are probabiy long and very thin 
trains of Smoak and Vapours, emitted 
from the heated or enkindled Body, Head, 
or Nucleus, as ſome call it, after their 
Perihelion, or after their having been at 
their neareſt Diſtance to the Sun; for then 


it hath been obſerved, that the Tails of 


N Comets have appeared largeſt and 
longeſt. In the Lexicon Technicum, un- 
der the word Comet, you will find a great 


deal ſaid about the Phenomena of Comets, 
their Beards, Tails, Cc. from Sir Iſaac 
Newton, and other Authors; and there 
you will likewiſe find Conjectures about 


their Uſe in the Planetary Syſtem. 
| an ; | L 5 75 SIR, 


SS 


PR —— — 


145 


146 


and will trouble you no farther now with 


Ihave dipt a little alſo into the Alew Y- 
ficks, and 1 have been running over your | 
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S1R, faid ſhe, I ſhall have recourſe to 
thoſe Books with a great deal of Plea 


my Enquiries : I ſee Company appearing, 
let us forget our Aſtronomy a while, and 
trifle with them as agrecably as we can. 


ABOUT a Month after our laſt Con: | 
ference, I waitcd on the Lady in London, | 
who after the ufual Compliments, begun g 
thus with me. N 


r Ot OO DOR RR 


: Tuo' you might be juſtly afraid to | 
meet ſuch a queſtionary Creature as I am, 
1 will own, Tm glad to fee yon in this Þ 
Place; for I have a great many things to 
enquire of you, with relation to our late 
Conferences in the Country. Ever fince | 
that, Ihave been tumbling over Aftrong- Þ 
mical Books with the utmoſt Application; 


Geometry, your Trigonometry, and y 
Spherick Projection, in order to uſe m] 
ſelf to Figures, and to get clearer Ideas f 
what the Aſtronomical Writers ſay: And 
tho' 1 believe 1 ſhould have been frighted 5 
and deterred from beginning with Geo- It. 
metry, and the abſtratied Mathematics, 

yet 1 now find Gin ſo neceffary, that 1 
am 
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am reſolved to try at them, and will beg 
your help, when your Leiſure, will permit. 
But in the mean time pray tell me, Don't 
you think that the Elementary Mathe- 
maticks, and the Newtonian Phyſicks, or 
Natural Philoſophy, might be taught to 
Gentlemen, or even to our Sex, in the 
eaſy and delightful way you have inſtruct- 
ed me in Aſtronomy? 


'DoUBTLESS, ſaid I, Madam, there is 
no one really Maſter of any Science, but 
he can communicate it to another in plain 
and eaſy Words, and render it intclligible 
to any common Capacity and inquiſitive 
benius. 


Wur then, faid ſhe, if I have any 
tower or Influence over you, which ſome- 
imes you compliment me with believing, 
| would deſire you by all means to attempt 
Fiat, as your Leiſure will occaſionally per- 
Ini you, and in the Intervals between 
Jour ſeverer Studies; for I really think it 
Avould be of the greateſt Uſe and Advan- 
Inge, not only to our Sex, but even to 
Jour own: And I'm fatisfy'd too, that many 
f our young Gentlemen grow vicious 
Ichiefly becauſe they are idle, and having 
; deen taught nothing to improve their 
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Minds, can have no Notions of the Ar- | 
turous Pleaſures of Science, ® 


I ENTIRELY agree with you in your | 
Notions, Madam, ſaid I, and your Com- 
mands ſhall be my Delight as well as my | 
Duty ; in the mean time, can I ſerve. your 
Ladyſhip in any thing now? ; 


You are very obliging, ſaid 4 to 
anticipate your Trouble; but we will 
loſe no time in Compliments : What 1 
want at preſent, is, to be inſtructed farther 
by ſome Diagram or Figure, how by the 
Earth's. revolving round the Sun in her 
Annual Motion, together with fhat round 


oP an | fo. a 


her Axis, the different Scaſons of the Z 
Year, Length and Decreaſe of Day and'YW & 
Night, &c. are accounted for. Have you 7; 
drawn me ſuch a Scheme as you once, 
promiſed ms; for this Purpoſe? 's | th 
| 2 

I HAVE, Madam, ſaid I, and here 0 at 
is ; I took it chiefly from Mr: Flamſtead A ar 
Doctrine of the Sphere; a Book, I dar- C. 


ſay, your Ladyſhip will « one time or othcF 
dip into. | nne 


I Have ſeen it, ſaid ſhe, in Sir Jon 
 Moor's Mathematicks, and perhaps ma 


cꝗnſider it further; for tho' I never ds 
hg 
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ſign to attempt the Calculation or Con- 
truftion of Eclipſes, yet I ſhall be glad to 
know how the Aſtronomers do it. But, 
pray, Sir, go on, and explain the Figures 
to me. 


An Explication of Fig. V. 


ET the Circle AB CD repreſcnt 

the Earth's Annual Orbit round 

the Sun, whoſe Centre is ſuppoſed to de- 

ſcribe that Periphery, as it moves round 

the Sun from A towards B, in the Na- 

tural Order of the Signs, and from Arzes 
to Taurus, &c. 


THe Line Y, ©, =, repreſents the 
Equinoctial Colure, and the other S, ©, , 
ſtanding at right Angles to it, is the Solfti- 
tial Colure. 

The 4 leſſer Circles 401 repreſent 
the Earth's quadruple Poſition in the 4 
Cardinal Points, as they call them, 2. e. 
at the 2 Equinoxes, and the 2 Solſtices, 
and the Line 4t at right Angles to the 
Colures, may fitly enough be called the 
Horizon of the Earth's Disk, becauſe it 
ſeparates that half part of the Earth which 
the Sun ſhines on, from the other which 
lies behind in the Dark. 

L 3 BUF 


150 


upper End of the Axis, about Which her 
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BU r, pray, ſaid: ſhe, ob do. you 
mean by the Earth's Disk? 


I Us the Word, Madam, aid J, be- 
cauſe you will frequently meet with it in 
your reading; it ſignifies that round ap- 
pearance of the Sun, Moon, or Earth, 
which we ſuppoſe to be the Object of any | 
Spectator's View; and therefore the Earth's { 
Disk is the appearance of that half of it, 
which becauſe it is enlightened by the | 
Sun, is ſeen by any remote Beholder. 


4-4 © 2oaMAMm>, www A, at 82 2m# a TG «© A aw 


+ 


— —— 


VER well, Sir, ſaid ſhe, pray go on. 


ou my 


IN theſe 4 Figures of the Earth, the | 
Spectator's Eye is ſuppoſed to be below | 
under the Earth's Centre e, which Cen- 
tre always moves in the Circle A BCD. | 
To. an Eye ſo placed, the Circle ot i, 
which divides the Earth's Upper Hemi- | 
ſphere from the Lower, will appear to 
lie in, or be coincident with the Plane of | 
the Ecliptic; and therefore that = bs N 
called the Echiptic on the Earth's Glo 


Tur North Pole of the Earth, or the d 


Diurnal Motion u made, will then ap- 


pcar-to be at P, 239 30 diſtant from e to 
', — 11 
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the Pole of the Ecliptic; and if you 
draw a Line thro' thofe Points connecting 
the two Poles, that may be called the 
Line of Direction of the Earth's Axis; 
and if produced, it will be coincident with, 
or parallel to the great Sol#itial Colure, 
and therefore will deſcribe ſuch a Line 
on the Earth, to which, when the Sun's 
Rays run parallel, or whenever the Earth's 
Centre is in the Points w or S, then will 
the longeſt, in the latter, and the ſborteſt 
Days, in the former Caſe, happen to all 
the Inhabirants of the Earth. | 

This Line of Direction Pe, is always 
found parallel to the Line S, ©, vw, du- 
ring the whole annual Revolution of the 
Earth. | 


PRAY, ſaid ſhe, what occaſions this 
Paralleliſm of the Earth's Axis ? which 
I have read much of, | | 


MAD AM, faid I, tis not any new Mo- 
tion, ſuperinduced into the Earth, but 
only her keeping to the firſt Poſition or 
Direction of that Diameter about which 
ſhe revolves ; which ſhe muſt always do, 
without it be chang'd by the Will of the 
Y Great Creator, who at firſt appointed it 
A to be ſo as it is. But if you pleaſe, I will 


80 on. rw 1 8 
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&\ Thc drawn perpendicular to 1 


Earth's Axis, will repreſent on the Earth 


the Equinockiul Colure, and will always 
be parallel to the Great Equinoctial Co- 
lure, Y, O, 23 and whenever the Sun's 
Rays run parallel to this Line, which they 
will do, whenever the Earth i is in 7 Or = 
then will the Days and Nights be equ al 
all the Earth over: For you ſee that as The 
Earth revolves round its Axis f Pe 4, all 
Circles deſcribed on the Earth, from the 
Pole P, 7. e. ſuch as are the Equator and 
all its Parallels, will be juſt one half in 
the Light, and the other half in the 
Dark. 

. Angle made between the Earth's 
Axis and that of the Ecliptic, may be 


Fig VI. learnt beſt from Fig. VL 


In which the Ec iptic Line Y C = 0 
repreſents the Earth's Annual Orbir, as 
view'd by the Eye, at a vaſt Diſtance, 
and when the Eye is placed a little above 
its Plane: Here let e be the Pole, and ed 
be the Axis of the Earth's Ecliptic, which 
you muſt ſuppoſe to be cvery where at 
right Angles to the Plane of the Great 
Orbit; oF let P be the Eatth's North 
Pole, Pm the Earth's Axis, about which 
the Earth turns from Weſt to Eaſt in 24 


Hours; and ſuppoſe the Angle P Ce 0 ; 


be always the lame, vir. 2330. 
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Theſe things being ſuppoſed, it will 
be plain, that every Point on the Earth's 
Surface, will, as the Earth revolves in 
her Diurnal Motion, deſcribe a Circle about 
the next Pole: And when you conſider, 
that every ſuch Point is Vertical to the 
Earth's Centre, and anſwering to what hath 
uſually been called the Zenith, or Vertex, 
in the Prolemaic Projections, the Circle ſo 
deſcribed, is very properly called the Path 
of the Vertex, becauſe 'tis a Track or Line 
made by the Motion of that Point. 


I FAN CY I ſhall conceive this right, 
ſaid ſhe, when Iget to my Globe; for then 
if I bring London into the Zenith, the 
Point on the Globe repreſenting London, 
is, I ſuppoſe, what you call the Vertex; 
and if I turn the Globe round its Axis, 
I ſee that Point will deſcribe a Circle, pa- 
rallel to the Equator 3 and ſuch a Parallel, 
| take it, you call the Path of London. 


EXACTLY right, ſaid I, Madam, and 
no one could have explained it better, I 
think then, we ſhall now go on with 
pleaſure, 
| In ſuch Projections as theſe four Figures 
| of the Earth in Fig. V. a Circle equally 

diſtant from both the Poles, muſt be the 
Earth's Equator : and the Diſtance of any 


Place 


14: 


fince the Sun enlightens 
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Place from that Circle, will be the at i- 
tude of that Place; and therefore half the 


Diameter of any Path will be the Sine 


Complement of the Latitude of any 
Place, deſcribing that Path. 
If you take ry Place on the Earth, 


2d niake a Circle pats thro' it, and the 


two Poles, that will be the Meridian of 
that Place. 
That Point in the Eatth's s Periphery, 


which is oppoſite to the Sun, or which is 
found by a right Line drawn from the 
Earth to the San, is Called the Sun's Plate 


in the E .clip fic. 


;Þ o, and ? PA in Fig. V. re veſeiir ths 


Earth's firſt Meridian, in each Pair of f 


the oppoſite Circles. 


was , repreſents the Circte made by the | 


Virhour it, the Northern Tropick. 


Vertex of London; as that within do 
the Northern Polar Circle; and the next | 


By the Figure it will ow: plain, that 


ut one hatf of | 


the Earth's Globe at 2 time, if rhe Earth : 


be in = or v, the Horizon 6 of the Disk 

[tetial Co- 

tire ; and therefore as the ie turns | 

round her Axis, which now is coincident | 
with the Line d t, the Parhs of the Ver- 

R 


will then coincide with the 


ns ect. Oo 2c „„ 
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m | 
tices, or the Equator and all its Parallels 
will be biſſected by the Line 4 t: and 
while any particular place on the Earth, or 
any Vertex is in the Light Part 7 i a, the 
lnhabitants of it will ſee the Sun; and 
therefore to them it will be Day: And 
while it is in the Dark Part, it will be 
Night to them. 
But when the Earth is moved on, either 
from to &, or from = to , the Line o 
Direction will coincide with the Solſtitial 
Colure, and the Horizon of the Disk will 
become at Right Angles to it on the Pole 
of the Ecliptic e. Wherefore, when the 
Earth js in wv, all places between the two 
Poles of the Earth and the Ecliptic, and 
the entire Artic Circle, will, now you ſee, 
be illuminated in their whole Revolutions, 
235 the Earth reyolves round its Axis i Po. 
The Fertexes therefore will ſee the Sun, 
each one longer than 24 Hours, according 
as it is more or leſs diſtant from the Pole 
of the Globes; and thoſe that lie under 
the Artic Circle, touch the Horizon of 
the Disk; and conſequently at this time 
of the Year, vig. Tune 10, they will ſee 
the Sun 90 Degrees from the Vertex, both 
on the North and South of their Meridian ; 
fo that as ſoon as he is Set, he will imme- 
diately Riſe again; and conſequently they 
have no "Nie But all Paths ay 
this, 
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this, you ſee, do cut, or get within the 
Horizon of the Dis; and fo will have 
their Days longer than their Nights, in 
proportion to the Quantity of the en- 
lightned part of theit Path, to the dark | 
one; i. e. at London, As the Arkuwmlf, | 
is to the Ark n zf; which is above Two 


to One: and therefore the Days will then | 


be above 16 Hours long, and the Nights 
ſcarce 8. OY: = 
Again, while the Earth moves from 
& thro' , and ſo on to , you ſee the 
North Pole of the Earth is all that time 
in the Light part of the Disk; which 
ſhews you that to ſuch as live under that 
Pole there will be 6 Months Day. But 
while the Earth runs on from Y thro' s 
to , that Pole will, you fee, be in the 
dark part of the Disk; which ſhews that 


then, under the Poles, there will be fix © 


Months Night, For indeed, when the 
Earth is in S, all things will be the very 
reverſe of what they are when ſhe is in 
w; 7. e. the Nights longer than the 
Days, Cc. | 
But when the Earth is in Y or =, the 
Axis of the Earth's Revolution being 4f, ' 
(the Horizon of the Disk) juſt one half 
of the Equator, and all its Parallels will 
be cnlightened, and the other half in the 
| e Dark; 


- # ö . 4 mT” _—_ " Fre 
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Dark; and therefore the Days and Nights 
_ be qual all the WE over. 

1 * | | 
8 IR, ſaid the Lady, if you can npart vich 
this Figure, I will look it over more care- 
fully another time, when I am by myſelf. 
In the mean time I have another trouble to 
give you, if you will oblige me in it; and 
that is, to get me a ſight "of the famous 
Orrery, which I have . you and others 
ſo often ſpeak of; and which I think was 
made by Mr. Rowley, the famous Mathe- 


matical Inſtrument- Maker, and Maſter of 


the Mechanicks to the King; and whom I 
find you have always recommended in your 
Books, as the beſt Workman of his Pro- 
feſſion. 

I ſhall ſtay in Town about a Week longer, 
and will cnlarge my time a day or two, 
rather than miſs ſeeing ſo inſtructive and 
curious a Picce of Ingenuity. 


Ma DAM, ſaid I, the fine Inſtrument of 
that Name, which Mr. Rowley made for 
the Eaſt India Company, is now luckily 
in a Place where I can come at it; Iwill go 
thither to-morrow, and then appoint you a 
ay when I will wait on you to ſee it. 


The 


157 


* — 


156 


Aſtronomical: Dialogues. 


this, you ſee, do cut, or get within the 
Horizon of the Disk; and ſo will have 


their Days longer than' their Nights, in 


proportion to the Quantity of the en- 


lightned part of their Path, to the dark 


one; i. e. at London, As the Ark nu, 


is to the Ark n F; which is above Two 


to One: and therefore the Days will then 
be above 16 Hours long, and the Nights 


ſcarce 8. | 

Again, while the Earth moves from 
= thro' , and ſo on to , you ſee the 
North Pole of the Earth is all that time 
in the Light part of the Disk; which 
ſhews you that to ſuch as live under that 
Pole there will be 6 Months Day. But 


while the Earth runs on from Y thro' s 


to , that Pole will, you ſee, be in the 
dark part of the Disk; which ſhews that 
then, under the Poles, there will be ſix 
Months Night, For indeed, when the 
Earth is in S, all things will be the very 
reverſe of what they are when ſhe is in 
w; 7. e. the Nights longer than the 


Days, Cc. | 
But when the Earth is in Y or =, the 


Axis of the Earth's Revolution being 4, : 
(the Horizon of the Disk) juſt one half 
of the Equator, and all its Parallels will | 


be cnlightened, and the other half in the | 
5 . Dark; 


rr E n 
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Dark; and therefore the Days and Nights 
muſt be qual all the won: over. A 

8 1 a ſaid the Lady, if you c can apart ith 
this Figure, I will look it over more care- 
fully another time, when I am by myſelf. 
In the mean time I have another trouble to 
give you, if you will oblige me in it; and 
that is, to get me a ſight of the famous 
Orrery, which 1 have ed you and others 
ſo often ſpeak of; and which I think was 
made by Mr. Rowley, the famous Mathe- 


matical Inſtrument- Maker, and Maſter of 


the Mechanicks to the King; and whom I 
find you have always recommended in your 
Books, as the beſt Workman of his Pro- 
feſſion. 

I ſhall ſtay in Town about a Week longer, 
and will enlarge my time a day or two, 
rather than miſs ſeeing ſo inſtructive and 
curious a Picce of Ingenuity. 


Ma DAM, ſaid I, the fine Inſtrument of 
that Name, which Mr. Rowley made for 
the Eaſt India Company, is now luckily 
in a Place where I can come at it; Iwill go 
thither to-morrow, and then appoint you a 
day when I will wait on you to ſee it. 


De 
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The Deſcription of the Famous In. 
ſtrument called the ORRERT; 
made by Mr. John Rowley, 


Maſter of the Mechanicks to th 
King. 

ITHIN a day or two, I obtained 
for the Lady a ſight of the Orrery; 


ſhe defired we might have no other Com- 


pany bur one young Lady more of her Ac- 
quaintance; becauſe, ſaid ſhe, I ſhall ask 
ſo matiy Queſtions, as perhaps will ſhew 
my Impertinence to thoſe who are not ac- 
quainted with Things of this Nature, and 
my Ignorance to thoſe who are. 

As ſoon as the Inſtrument was taken out 
of its Caſe and ſet upon the Table, ſhe 


expreſſed herſelf mightily pleaſed with the 


cleanneſs and cleverneſs of the Workman- 
ſhip of it; for indeed the Outſide of it 
is very rich and beautiful. The Frame 
is of fine Ebony richly adorned with 
twelve ſilver Pilaſters, in the form of 
Cariatides ; and with all the Signs of the 
Zodiack, caſt of the fame Metal, and' pla- 
ced between them ; the Handles were alſo 


of Silvcr finely wrought, with the Joints 
as 
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as nice as ever were ſeen in the Hinges of 
any Snuff. Box: On the Top of the Frame, 
which was exactiy Circular like the Horizon 
of a Globe, is a broad ſilver Ring, on Ecipric 
which the Figures of the twelve Signs ” pag | 
exactly engraved ; with two Circles ac- 
curately divided ; one ſhewing the Degrees 
of cach Sign, and the other the Sun's 
Declination, againſt his Place i in the Eclip- 
tic, each Day at Noon. 

The Nature and Uſe of theſe Circles the 
Lady perfectly underſtood, from what ſhe 
had before learned ; and therefore in her 
pleaſant way, the began thus: 8 


Ir fo much Art and Expence be be- 
ſtowed upon the Out ſide of this cyrious 
Machine, 1 dont doubt but the Inge of 
it is at leaſt equally. curious and uſeful: 
And therefore I muſt deſire you, Sir, ſaid 
ſhe, to begin quickly, and to ſhew it all 
to me, as the Man doth the Tombs at 
Ie ſlminſter ; ; tho', I hope you won't. be 
always in the ſame haſte, nor imitate his 
precipitant Manner, and auk ward Tone of 
Speech: but do it flowly and diſtinctly, 
allowing me time to think and conſider 


about it, and to ash Jpu, all the Wee [ 
have a mind tg. 


MADAM, 


— 


1 


MAbAu, ſaid I, you know, you 
can determine and command me, as you 
r | 

This Silver Plate on which the Signs 


of the Zodiac, c. are drawn, repre- 
. ſents the Plane of the Great Ecliptic of 


the Heavens; or that of the Earth's An- 
nual Orbit round the Sun; which as it 
paſſes thro' the Sun's Centre, ſo its Cir- 
cumference is made by the Earth's Centre's 


Motion; and which for the better advan- 


tage of View and Sight, is here, you ſee, 
placed parallel to our Horizon. 


The large gilded Ball which ſtands up, 
you ſee, here in the middle, not upright, 


but making with the Plane of the Eclip- 
tic an Angle of about 82 Degrees, is ſo 
placed to repreſent the Inclination of the 
Suns Axis; and which being pretty near 
the Centre of this Orbit, repreſents the 
1 ; et 


PRETTY Tear, ſaid ſhe; why is not 
the Sun then exactly in the Centre of 
that Circle which you call the Earth's 
Orbit? | eee 


No, Madam, ſaid 1, nor is that Orbit 
exactly a Circle; but an Oval or * 
3 | 21 
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As in this Figure which I will now draw 
with my Pencil and ſhew you: Let the 
Curve Line POTR 
repreſent the Orbit of 
the Earth' reyolving 
round the Sun, which 
is placed not in C the g.. 
Centre, but in S, a FA 
Point in the longer P 
Diameter, which they N 
call the Focus: The | 
Diſtance betwcen C R 
and $ is what in the Prolemaick & en 
was called the Eccentricity, and expteſſes 
how much the Earth's Orbit differs rom 
being a true Circle. And the Contri- 
vance of this Inſtrument is ſo admirable, 
that you will ſee by and by, when I (er 
it a-going, this Becentricity, and that of 
the other Planets will be plainly ſhewn to 
your Eye, in the ſame Proportion as thcy 
are in the Heavens. 


Pray, Sir, ſaid ſhe, go on; I find 1 
ſhall come to underſtand this better, when 


I come again to read Dr. Gregory, and 


Mr. Whiſton. 


MAD AM, ſaid I, you ſee here two 
little Balls ſtanding upon two Wires, at 
different Diſtances from, but pretty near 


the 
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the Sun; the innermoſt of theſe is de- 


ſigned to repreſent Mercury, the other 
Venus. 


BU r why are they placed, faid the; 
upon thoſe two Wires; they ſtand perk. 
ing up like the Traitors Heads upon Tem- 


ple-Bar ; I hope Mr. Rowley hath not 


diſcovered that they have committed any 
late Treaſon againſt their Waere I me 
Sun. 


No, no, Madam, aid I, Fu are FO 
Loyal Planets; 'the Contrivance is only 
to bring their Centres to be, ſometimes 
in, and always pretty near the Plane of 
the great Ecliptic, (and, by the by, the 
Plane of their Orbit always paſſes tliro 
the Sun, and interſects the Ecliptic in 


two Points, which they call Nodes) and 
this Poſition is contrived in order to ſhew | 


us what Appearances they do really exhibit 
in their ſeveral Revolutions round the 
Sun. For the ſame Reaſon you ſee the 
Earth and Moon here placed likewiſe on 
Wires or Pins, that their Centres may 


get ſometimes actually into, and always 
be pretty near this Plane of the great 
Ecliptic; for ſo the Orbits of all the 
Planets are really placed in the Heavens. 
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ILIE E that pretty Tuory Earth very 
well, ſaid ſhe, as I do the Colden Sun: 
But, pray, why doth the Earth's Pin ſtand 
inclining ſo, and not ge 7 


MAD AM, ſaid I, that is to repreſent 
alſo the Angle that the Earth's Axis, ot 
that of the Equator, makes with the Axis 
of the Ecliptic; which latter, in this In- 
ſtrument, being perpendicular to the Ho- 
rizon, the Earth's Axis is placed ſo as to 
make an Angle with the Plane of the 
Horizon of 66 or dipping down from 
the Zenith juſt 23* 30, which you know 
is the Angle made by the two Planes of 
the Equator and Ecliptic. And as the 


Earth in each of her annual Revolutions 


round the Sun, always keeps her own 
Axis parallel to its ſelf; ſo you will ſee, 
by and by, when the Inſtrument moves, 
that this Terella, or little Ivory Earth, 
will do ſo too, as it takes its Tour quite 
round the Galen Jun in this Inſtrument. 


1 Lows to fee that, ſaid the Lady, 
very much; but I ſuppoſe I muſt ſuſpend 
my Inclinations, till you tell me tis fit 


they ſhould be gratificd. 


M 2 Mapa, 
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MA DAM, ſaid I, tis beſt to conſider 
the ſeveral Parts of the Inſtrument, firſt 
ſeparately or ſingly, and then the ſeveral 
Motions and Phenomena will appear in 
the better and more inſtructive Light: 
Therefore if you pleaſe, we will go on. 
You obſerve, Madam, ſaid I, another 
Mire here, ſtanding cloſe to this Silver 
Circle, and which hath a Ball upon it, 
whoſe Centre is in the Plane of that Cir. 
cle: This is deſigned to repreſent the 
Moon; and the Silver Circle repreſents 
her Orbit round our Earth, the Plane of 


which always runs thro' the Earth's Cen- 


tre, and the Figures that are engraved 
upon it, ſhew her Age, from one New 
Moon to another. 


WELL! ſaid ſhe, this is mighty in- 
ſtructive! I long to ſee the Earth and the 
Moon move, but I know I muſt have pa- 
tience : I ſuppoſe the Moon's Globe being 
black on one fide, and ſilvered white on 
the other, is deſigned to repreſent her 
Phaſes, as they call them, of which you 
have ſhewed me ſomething before. 


See Fig. "Tis ſo, Madam, faid I; and you will | 


of the 


Orr ery. that 


ſee this Machine ſo admirably contrived, 
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that what I told you of the Moon's month» 
ly Revolution, will ſhew itſelf to be in fact 
true here; for the Lunula here, will turn 
tound its own Axis, at the ſame time as it 
moves in this Silver Orbit round the Te- 
rella. And in reality, Madam, I can't 
blame your eagerneſs to ſee the Machine 
put into Motion, when I ſee how well 
you underſtand it, and know what it 
ought to do: And therefore you ſhall be 
detained no longer, than while 1 delire 
you to. take notice of this Hole in the 
great Braſs Plate that covers all the Move- 
ment, and of this moveable Index here 
on the ſilver Ecliptic. You fee there 
are on the former ſome Figures engraved ; 
they are the common ſolar Tears: and 
by raking the Inſtrument to picces, it may 
be ſet to this preſent Time : And the Pla- 
nets, by means of an Ephemeris, may be 
ſet to any particular Time Alſo. So that 
if a Weight or a Spring, as in a Clock, 


were applied to the Axis of the Move- 


ment, ſo as to make it move round once 
in juſt 24 Hours, theſe Repreſentative 
Planets, which you ſee here, would all 
perform their Motions round the Sun and 
one another, exactly in the ſame Order 
and regular Manner, as their Originals do 

in the Heavens; and this would then be 
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a true Celeſtial or Aſtronomical. Clock, 
which would ſhew the Aſpects, Eclipſes, 
and other Phænomena of the Sun and 
Planets, for ever. But becauſe this would 
be inſtructive only in that flow tedious 
way to ſuch as could have daily recourſe: 
to it, Mr. Rowley hath contrived, by a 
Winch or Handle, to turn the Axis 
ſwiftly round about, and by that means 
to ſhew all the Phenomena or Appearances 
in a very little Time, as you ſhall fee 1 
will now proceed to do; for by turning 
this Handle backward or forward, you 
may fee what Eclipſes, Tranſits, &c. 
have happened in any Time paſt; or 
what will happen for any Time to come, 
without doing any Injury to the Inſtru- 

ent. 


I am amazed at the Thought and Con- 
trivance of this Inſtrument, ſaid ſhe, and 
I doubt not ſhall receive a prodigious | 
Pleaſure when J ſee it put into its proper |} 
Motions : But pray, Sir, let me firft ask 
you, Are all the Planets here ? 


No, Madam, ſaid 1, (for 1 ſee nothing | 
can ſcape your Ladyſhip's Diſcernment) 


| here are only ſhewed the Orbits of Mer- 


cury, Venus, the Earth, and the * 
or 
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for the others, are at too great a Diſtance 
to be brought into the Inſtrument, if any 
tolerable Proportion be obſerved between 


its Parts: And indecd, by what you will 


ee of the Motion of theſe three Planets, 
and of the Earth's Satellite, the Moon, 
you will eaſily know what the Phenomena 


of the Superior Planets and of the other da- 


zellites would be, if they could be here 


ſhewn; as they cannot well be without 


embarraſſing the Inſtrument with a vaſt 
number of Wheels more : And it hath 
almoſt 100 already. 1 | 

But now, Madam, I will fix on the 
Handle, and begin to put the Inſtrument 
in Motion. 

One entire Turn of the Handle anſwers 
to the Diurnal Motion of the Earth round 
its Axis, as you will ſee by the Motion of 
the Hour Index, which is placed at the 


foot of the Wire on which the Terella is 


fixed and which you perccive moves 
once round, as I now with my Hand turn 
the Spindle of the Machine round, after 
the ſame manner. You will take notice 
lig, that the Ioftrument is fo exccllently 
— that I can make the Motion tend 
either way, forward or backward; and 
turn it about after the ſame manner, till 
I bring the Earth to anſwer to any Degree 


M 4 Or 
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or Point of the Ecliptic. As for inſtance 
I will move it abour till I bring the Earth 
to the firſt Point in Aries. Then you ſee, 
to an Eye placed on the Earth, the Sun 


will appear to be in the Oppoſite Point, 
that is, in the firſt of Libra. 


Bur, Sir, ſaid ſhe, I perceive as you 


turn the Earth about, the filver Circle 


on which the Moon's Age is placed, and 
which I think you ſaid repreſented her 
Orbit, r:/es and falls: What is the mean- 
ing of that ? | | 


Map AM, ſaid I, you know the Moon's. 
Orbit is not exactly in the Plane of the 
Ecliptic; but makes an Angle with it of 
between 4 or 5 Degrees: And juſt fo 
much this Circle riſes above and ſinks 
below the great Ecliptic, according as the 
Moon hath North or South Latitude, 
and juſt as much as that Latitude is: And 
you will obſerve two little Studs, which 
are placed in two oppoſite Points of this 


filver Circle; they are deſigned to re- 


preſent the Moon's Nodes, or the Points 
of Interſection of her Orbit, with that 
of the Ecliptic: Of which, more by and 
oh: 


! 
1 


O 
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O! pray! move on, Sir, ſaid ſhe, this 
is amazingly fine: I fancy myſelf travel- 
ling along with that little Earth in its 
courſe round the gilded Sun, as I know 


lam in reality with That on which 1 ſtand, 


round the real one. 


You ſee, Madam, ſaid I, that one en- 


tire Turn of the Handle is, as I ſaid before, 


a Natural Day: Now, if you pleaſe to 
take off one of the broadeſt of your Patches, 
and make it a Spot upon the Golden Sun 
there, you ſhall ſee 5 your Patch will 
move quite round in 25 Days, or 25 


9 


Turns of this Handle; and that will ſhew Sun Mo- 


you how by the Motion of the Spots i 
the real Sun the Aſtronomers diſcover'd 
he had ſuch a Motion round his Axis, as 
you ſhall ſce Mr. Rowley hath given here 
to his Repreſentative, 


W ELL, ſaid ſhe, ſince even my Patches 


muſt become Aſtronomical, I will ſtick 
one upon this Fictitious Sun; but I muſt 


own 1 don't love thoſe Spots ops n the So- 


Natural one; nor to have any of his Face 
hid, or his Heat impaired : But ſhew me 
to what part of the Sun this Patch js to be 
pre ferred, 


PLEASE 
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n to ſtick it, ſaid 1, Madam, 
juſt againſt the firſt Degree of Aries, and 
in the middle of the Sun's Body. 
Very well! Now you will ſee that as 
365; of theſe Turns of the Handle will 

- Carry the Earth quite round in the Ecliptic; 

Mercury. ſo 88 will make Mercury perform his Re- 

Venus. volytion, and 244 Turns will make Venus 
move quite round the Sun, 

Twenty ſeven Turns and 2 little more 
than a quarter of one, you ſhall ſee, will carry 

Moors e- the Moon round in her Orbit; in which 

de, time you will obſerve ſhe always turns the 

1 Hemiſphere towards the Earth. 

Take notice alſo, Madam, that now 1 
have juſt made 12 Turns and an half, 
which hath carricd your Patch to the op- 
poſite part of the Sun. 


ww. 


AN o ſhall I ever (ce it again, faid 


ſhe; ſhall 1 ever recover the Solar Tra- 
veller £ 


Yes, Madam, ſaid I, you may have 
it again; but pray kee P it for hercafter 
only tor ſuch Uſes, and don't replace it 
on your Face; for I am as angry at 
Patches in a good Face, as you are at 
Spots in the Sun; and for your Reaſon, 

becauſe 
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becauſe 1 would not have any part of it 
hidden from me. 

But the Handle goes on; a Turn or 
two more will have carried the Moon half 
round in her Orbit ; obſerve how ſhe 
moves: 'Tis now 25 Turns, you ſee, 
your Patch is come ſafe about to you; off 
with it. 


No, ſaid ſhe, there it ſhall ſtick till 
we have done, ſince you won't have it be 
on my Face any more: I love dearly to 
ſee it turn round ; and perhaps ſhould 
I put it on, it may make my Head turn 
quite round too, as I think it begins to do 


alrcady without it: but pray turn on your 
Handle however. 


MAp AM, ſaid I, at the end of 27 
Turns and a Quarter, you ſec I have 
made the Moda perform her Revolution 
round the Earth : Mercury is got about a 
third part of his way; and in 17 Turns 
more will have finiſned juſt half his Revo- 


lution. And Venus, you ſee, will then 


have advanced a fifth part of her way, in 
proportion to the Magnitude of her Orbit: 


And the Earth alſo hath traverſed in the 


Ecliptic the Diſtance of above three 
Signs. 
5 And 
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And by thus revolving the Earth and 
Planets round the Sun, you may bring 
the Inſtrument to exhibit Mercury, and 
ſometimes Venus, as directly interpoſed 
between the Earth and the Sun; and 
then they will appear as Spots in the Sun's 
Disk ; as I hinted to you beforc, p. 114. 
And this Inftrament ſhews alſo very clearly 
the Difference between what they call 
Geocentric and Heliocentric Aſpects, ac- 
cording as the Eye is placed in the Centre 
of the Earth or Sun, 


WELL, ſaid ſhe, J have no words to 
expreſs the Pleaſure and Satisfaction I 
receive from this moſt curious Engine, 
nor the Amazement the wonderful Con- 


trivance of it gives me. Were my For- 


tune but half as great as my Curioſity, 
1 would have one of theſe Inſtruments as 

ſoon as poſſibly I could get it, and then 
without being Ty Be to any of you 


He-things, I would turn it about myſelf, 


till I made it do all I had a mind to. And 
I wiſh now, that I could ſee the Infide of 
it; and anderftand what Numbers of 
Tecth and Pinions he hath made uſe of, 
to produce theſe Various Motions. 


Mana My 
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MAD AM, ſaid I, that can't be done 
without the Hand of Mr. Rowley himſeif: 
But our moſt Excellent King having the 
fame Deſire and Curioſity as your Lady- 
ſhip, he took it all to pieces before his 
Majeſty, and to his great Satis faction 
ſhewed him every Part of the Contri- 
Vance. 


WEL L, ſaid ſhe, ſince I can't have 


let me know as much of it as you 
Can. 


MAPDA M, ſaid I, you will next be 
pleaſed to ſee the Difference between the 


that Satisfaction now, pray proceed to 
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Moon's Periodic and Synodic Month, Peri- 
and the Reaſon of it, very plainly here 2 
ſhewn to. the Eye: I have now turned aa. 


the Handle round till I have ſhewn you 
juſt ſuch a Period, as the Time between 
our firſt New Moon, when the Earth 
was in the firſt Point of Aries, and the 
preſent one: And at the Earth's Place in 


the Ecliptic, where this happens, I will 


ſtick this bit of Paper; and turning 27 + 


Turns of the Handle more, you fee I 


have brought the Moon again to be ex- 


actly interpoſed between the Earth and 
=. 


—— ety 
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by the means of this Thread, of which 


the Syzygies: I will turn the Handle 
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the Sun; and then you know it will be 
New Moon to us; but you ſee the Line 
of the SySygy is not right againſt the bit 
of Paper, but behind it; and it will re- 
quire two days time, ot two Turns more, 
before it will get thither. 


I Ta 1N the Reaſon of that, faid ſhe, 
appears here very plain; becauſe in this 
27 Days the Earth advances ſo far for- 
ward in her annual Courfe, as is the quan- 
tity of the Diffetence in Time between the 
Moon's two Months. But pray, Sir, ſaid 
ſhe, won't this naturally carry you to ſhew 
me how the Eclipſes are formed ? 


rer Madam, ſaid 1, and that is all 
which is material, that have left to ſhew 
you. 

Yon know, Madam, the Aftronomi- 
cal Books tell you there can be-no'Eclipſe 
of either Sun or Moon, but when the 
Moon is in or near the Nodes: And this 
will be here very plainly ſhewn to you 


if you pleaſe to take that End, we will 
extend it ſo as to repreſent the Line of 


about till the next Conjunction of the 


Moon comes to be in or near the Node, 
or 
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or in the Plane of the Ecliptic; and 
then you ſhall (ce there will be an ms 
F the Sun. You ſee 1 have turned the 
Handle about 27 times; but now the 
Oentres of the Sun, Earth, and Moon 
are not near in a Right Line, as the 
Thread ſhews you; and therefore there 
will be no Eeitpſe of the Sun : But you 

fee now 'at the (a) Full Moon, the Line 
connect 1 Rb three Centres, is vety 
near the Noue; therefore there will be 


un Etiisſe of the Moon : And (a) now, ja) fer 
Ad FHYne 
which is Central, when all the three; ſeveral 

entres above mentioned come into * — till 


read thus ſtretched in the Plane of the /, u 


you fee, tliere is an Eclipſe pf the Sun ;; 


Etliptic; and Total, when the Moon is 
mn ker Perigænm, at the greateſt Diſtance 
from the Sun, and neareſt to us. 

- But in order yet farther to ſhew the 
Solar 'Belipſes, and alſo the ſeveral Sca- 
ſons df the Year, the Increaſe and Decreaſe 
bf Day and Night; and the different 
Length öf each in different Parts of our 
Earth, Mr. JRiwlty hath this further ele- 
gant Contrivance. * 

He hath provided this little Lamp to 
put on upön the Body of the Sun; which 
eating, you ſee, by thi means of a Con- 
nia and the Room made a littte 


3 dark, 
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dark, a Wong Light upon the Earth; 
will ſhew you at once all theſe things: 
firſt how one half of our Globe is always 
illuminated by the Sun, while the other 
Hemiſphere is in the dark; and conſcquent- 
ly, how Day and Night are formed, by 
the Revolution of the Eatth round her 
Axis; for as ſhe turns from Weſt to Eaſt, 
ſhe makes the Sun appear to move from 
Eaft to Weſt. And you will pleaſe to 
obſerve alſo, Madam, that as I turn the 
Inſtrument about in order to ſhew you 
the ſeveral Seaſons of the Year, and the 
Length and Decrcaſe of Day and Night, 
how the Shadow of the Moon's Body 
will cover ſome part of the Earth, and 
thereby ſhew you, that to the Inhabitants 
of that part of the Earth there will be a 
Solar * 


THAT is excceding plain and in- 
ſtructive, ſaid the Lady; I have taken 
notice of two or three already, as you 
have whirled the Earth and Moon round 


the Sun. But pray for what other End do 
you thus turn it now ? 


ONLY to bring it to ſhew you the 
Autumnal Equinox, ſaid I, Madam! and 
then you wall plainly ſee the nn 

0 
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of the Equality of Days and Nights all 
over the Earth when ſhe is in that Po- 
ſition. 


O! SIR, ſaid ſhe, I thank you; this 
explains the Figure you drew for me be- 
fore, by which alone 1 could not get fo 
dictinct and ſo clear an Idea of rhe Earth's 
two Motions, as thus ſhewn me. But 
not I ſee, that as the Earth turns round 
her Axis, juſt one half of the Equator 
and all Parallels to it, will be on the 
Light, and the other half in the Dark; 
and therefore the Days and Nights muſt 
be every where equal: For | ſee the 
Horizon of the Earth's Disk now lies 
e to the Plane of the Solſtitial Co- 


- EXCELLENTLY well remembred and 
expreſſed, ſaid I, Madam, Your Lady- 
ſhip, I ſee, hath ſtudied hard ſince 1 ſaw 
you laſt in the Country, and we are now 
fure of you for an Aſtronomer. 


I Dow'r know that, aid ſhe, tis pro- 


bable I may never take pains enough to 
go into the Calculatory Part; but L think 
every one ſhould be deſirous of knowing 
the Reaſon of theſe common Things we 
N are 
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are now upon, and which happen to us 
every Year, But pray, Sir, go on, and 


ſtop when the Earth comes to be in 
Cancer. 


'T 1s now got thither, ſaid I, Madam; 
and you will obſerve that the Horizon 
of the Disk, or that Plane which di- 
vides the Earth's two Hemiſpheres, the 
Enlightened from the Dark one, is now 
no longer parallel to, but lies at right 
Angles to the Plane of the great SHolſti- 
tial Colure: The Earth being now in 
Cancer, the Sun will appear to be in 
Capricorn; and conſequently it will be 
our Winter Solſtice. And you ſee plain- 
ly, that as I keep turning the Earth round 
its Axis either way, the entire Northern 
frigid Zone, or all Parts of the Earth 
lying with the Artick Circle, are in the 
Dark Hemiſphere; as you ſee by this 
little bit of Wafer, which I ſtick upon 
the Circumference of that Circle. 

Your Ladyſhip will obſerve alſo, that 
now I remove that bit of Wafer, and 
place it in the Circumfcrence of that Cir- 
cle which cxhibits the Path of the Ver- 
tex of London, how much Longer, in 2 
Diurnal Revolution of the Earth, that 
will be in the Dark, than in the, Light 

Ju 
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Juſt ſuch is the Diſproportion of our Days 


to out Nights at that time; ſcarce a third 
Part. 


I SEE this thing, ſaid ſhe, excecding 
plain; and alſo that the Inhabitants of 
our North Pole, if any ſuch there ate, 
have not ſeen the Sun ſince the 12th of 


September. 


No, nor can't again, ſaid I, Madam, 
till the Vernal Equinox ; for all this ſix 
Months they muſt be condemned to per- 
petual Darkneſs: Only the Sun never be- 
ing above 234 Degrees below their Ho- 
rizon, and the moſt of the time not a- 
bove 10 or 12 ; the Sun; by his ſhining 
on their Atmoſphere, reflects them ſuch 
Light as we have abou: half an Hour af- 
ter Sun-ſet: Alſo they have Moon-Light 
for half of the time, ſo that both theſe 
added together, it is not ſo very Dark 
with thoſe at either Pole, during the Ab-. 
ſence of the Sun, as at firſt you imagined. 
But pray obſerve, Madam, that as I move 
the Earth along in its Orbit, till it come 
thither, how the Nights ſhorten, and the 


Days lengthen, by Degrees, till they come 
then to an Equality again on the roth of 


March; when our Earth being in the 
N 2 ficſt 
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firſt of Libra, the Sun muſt appear to be 
in the fitſt Degree of Aries. And now the 
Earth's Axis, which you ſec always keeps 
parallel to it ſelf, will come again to be 
in the Plane of the Horizon of the Disk, 


and conſequently the Equator, and all its 
| Parallel Paths will be biſſefFed by that 


Horizon in cvery Diurnal Revolution of 
the Earth; or there will be an unzverſat 
Equinox all over the Globe. 


TuIs, ſaid the Lady, is indeed ſeeing 
into the very bottom of the Matter, and 
underſtanding it from its Cauſes and Ori- 
ginal. But pray, Sir, turn about your 
Handle again; and get me our dear. Nor- 
thern Pole out of the Dark, as I ſee it will 
ſoon be, and then I hope it will enjoy the 
Benefit of ſix Months cheering Day, as it 
hath had a mclancholy half Year's Dark- 
nets. | 


THAT it will, Madam, faid I ; and 
now you will obſerve with pleaſure, how 
the Days Encreaſe, and the Nights De- 
creaſe, as the Earth moves on towards 


Capricorn, where now I will ſtop it; 


while you obſerve that all the Polar Cir- 

cle is got into the enlightned Hemiſphere ; 

as al ſo above two parts in three of the 
3. -: Path 
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Path of London (h L mf) in Fig V. 
and therefore now our Days are at Longeſt, 
this is our Summer Solſtice, or Midfummer. 


VES, faid ſhe, I ſee it, and under- 
ſtand it perfectly well: But I ſee withal, 
that our Days, now at their greateſt ex- 
tent, are going to ſhorten again, which I 
will bear as long as I can, that is, till 
you wheel the Earth about again into 
Aries: But then, if you pleaſe, we will 
leave off, having attended upon the Earth 
in one entire Revolution round the Sun ; 
and moſt demonſtratively and delight- 
fully ſeen, how thereby all the Phæno- 
mena of the different Seaſons of the 


Year, and the Varieties and Viciſlitudes 


of Night and Day are ſolved and accoun- 
ted for. 

Pray, when you ſee Mr. Rowley, thank 
him from me, for this moſt noble and in- 
tellectual Entertainment. 


Claudiani Epigr. xiii. In Sphæram 
Archimedis. 


Jupiter in parvo cum cerneret Æthera Vitro 
Riſit, & ad Superos talia dicta dedit - 
Hucc inè mortalis progreſſa Potentia Curæ? 
Jam Meus in fragili luditur Orbe labor ! 
| Jura 
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Jura Poli, rerumg; fidem, Legeſq; Deorum 
Ecce Syracufius tranſtulit arte Senex ! 


Incluſus variis famulatur Spi ritus Aftris, 


Et Vivum certis Motibus urget Opus ! 
Percurrit proprium Mentitus Signifer Annum 
Et fimulata novo Cynthia menſe redit ! 


Jamg; ſuum volvens audax Induſtria Mundum 
Gaudet, & humana fidera mente regit, 

Ouid falſo inſontem tonitrue Salmonea * mivox. 
LEmula Nature parva reperta Manus. 


Thus imitatcd and applied to Mr. Rowley's 
ORRERY. 


When lately Jove the ORRERY ſuvey'd, 
He ſmiling thus to Gods in Council ſaid ; 

How ſhall we ſt int preſuming Mortals Pow'r? 
The Syracufian Sage did, once before, 

The heavenly Motions ſhew in Spheres of Glaſs, 
And the Erratick Orbs and Stars expreſs : 


But 


* — — 


— - 


* Salmonens . King of Elis, by driving a Chariot over a 
Braſs-Bridge, dared to imitate Thunder, for which Fove 
ſlew him with a Thunderbolt; for thus Virgil, Eu. 6. 


ſpeaks of him, 


Vidi & Crudeles dantem Salmonea pœnas, 
Dum Flammas Jovis, & ſonitus imitatur Olympi. 
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But his Machine by one fixt Pow'r and Weight, 
Mov'd, and was govern'd, as we are, by Fate, 
While the bold Rowley in his Orrery 
Keeps his firſt Pow'r, juſt like his Genius, free: 
He knows the ſecret Springs; and can impart 
Laws to the whole, and to each fingle part ; 
His daring Hand, or brings or hinders Fate, 
Makes Mercury fy, or Saturn walk in State; 
He makes the Earth thro? ſilver Zodiac run 
Juſtly obſequious to the Golden Sun : 
While the bright Moon ſbining with borrow'd Light, 
Marks out the Months, and rules the Sable Night. 
And all obedient to his ſole Command, 
Turn round their Axes, as he turns his Hand: 
Their Phaſes and their Aſpects all diſplay, 
And at his beck, exhibit Night or Day : 


For any paſt, preſent, or future Tear ; 
Shews their true Cauſe, and roots out vulgar Fear. 
Guiltleſs Salmoneus at your Suit I flew, 

Shall I, to pleaſe you, take off Rowley too? 
O no! all cry d; the glorious Artiſt ſpare ; 
Tranſplant him hither, and make him a Star. 


He makes Eclipſes, as he will, appear, 2 


This 
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This famous Sphere of Archimedes is 
mention'd by Cicero and by Ovid: and 
the former ſaith, that it ſhewed the Mo- 
tion of the Sun, Moon, and Planets. 
Pliny tells us, that Atlas and Anaximan- 
der, both made ſuch a Sphere; as Dio- 
genes Laertius faith Muſæus alſo did. 
Sextus Epiricus ſaith it was made of 
Wood ; and Cælus Rhodiginus, that it 


. 


was of Brals. 
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